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V illiam Bullock, M.D. Afhford, 
Derby thire. 

Rev. Mr. John Bullock. 

Mrs. Burn, Olderfhaw, Stafford- 
{hi fee. 

Rev. Mr. Burflem, fellow of St. 


John’s Coll. Carnhridoe e, 


Mr. Buxton, furgeon, Buxton, 
Derbyfthire. 

Mr. Edward Buxton, f{urgeon, 
Bakewell, Derbyfhire. 
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The Right Hon. Lord Clive. 

The Right Hon. Lord Geo. Ca- 
vendith, tzvo books. 

The Right Hon. Lord Fred. Ca- 
vendith. 

The Right Hon, Lord John Pel- 
ham Clinton, ; 

The Hon. Lord Compton, Trin. 
Coll. ruicice. 

TheHon.HenryCavendith.F. R.S, 

The Hon. Henry Cecil, Hanbury, 
W orcelfterfhire. 


— ee ge 


700 © ScOlb5.C BBE ek 


Sir James Clerk, Bart. Penny- 
cuick, Scotland, two books. 

The Hon. Francis Cuft, Efg. Lin- 
coln’s Inn. 

Mr. Chriftopher Carpenter. 

John Carr, Efg. Y ork. 

George Carter, Efg. Margaret- 
Street, Cavendifh-Square. 

Mr. Henry Cartwright, 
Moor. 

Henry Boult Cay, Efg. 

Geo. Ch amberlayne, Eig. King’s 
Coll. Cambridge. 

William Ch amberlayne, Efa. 
licitor to the Treafury. 

Chriftopher Chambers, Efq. Lon- 
don. 


Coal- 
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Thomas Charlton, Efg. Trinity 
Coll. Cambridge. 

Mr. Charlton. 

Mr. John Chatterton, plumber, 
Derby. 

Robert Cheney, Efq. Meynell 


Langley, Derby fhire. 

tev. Mr. Chapman, Bakewell, 
Derbythire. 

Mr. Clark, plaifterer, Weftminfier. 

Rev. Mr. Clarkfon, Derby. 

Rev. Mr. James Clay, Rofeby- 
Broom, Y orkfhire. 

Mr. William Clay, 
Nottinghamfhire. 

Dan. Parker Coke, Efg. Derby. 

Mr. Collins, carpenter, Green- 
wich. 

Rev. William Cooper, D. D. pre- 
bendary of Southwell. 

Mr. William Cooper, furgeon, Sa- 


lop. 


W efthorpe, 


Mr. Jof. Cooper, printer, London. 

Thomas Copley, Efg. Doncafter, 

John Corbet, Efg. Sundorn, Salop. 

Thomas Cotton, Efg. 

Kenton Coufe, Efg. Scotland-yard. 

Mr. George Creflwell, Athford, 
Derbytfhire 

ohn Crewe, Efg. 

Cattle, Chefhire. 

Mr. Thomas Crichlow, Liverpool 
Infirmary. 

John Cuthbert, Eig. F.R..S. In- 


ner- Temple. 


Bolefworth- 
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Mr. Emanuel Mendes Da Cofta. 
Mr. Michael Daintry, Leek, Staf- 


fordt{ (hi re 


Mr. John Daintry, ditto. 
Mr. Dakin, plumber, Berner’s 
Street. 


Alexander Dalrymple, F fq. 
Mr. Darby, Colebrook-Dale, ¢zwo 
books. 

Robert. Darwin, Efq. Elfton, Not- 
tinghamfhire. 
Erafmus Darwin; 
Litchfield. 
Charles Vere Dafhwood, Efg. of 

Stanford, Leicefterfhire. 
D.C. Davenport, Efg. Wellerton. 
Mr. John Dav enport, Ball- Hay, 
Staffordthire, two books. 
Mr. Henry Davenport 
Leek, Staffordthire. 
Thomas Day, Efq. 
Mrs. Delany, St. James's Plac 
Mr. Denby, organift, Derby. 
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—— Denman, M.D. Bakewell, 
Derby thire. 

Rev. Mr. John Derby, M. A, 

chaplain to the Bithop ot Roche- 

iter, and reGtor of Southfleet and 
Longfield in Kent. 

Mr. William Defanges. 

Mr. Deval, mafon. 

John Dewes, fq. 

Bernard Dewes, iq. 

Rev. Mr. Dickenfon, Blimmil, 

Thomas Dickins, Efg. Drayton, 
Salop. 

Mr. Dickinfon of Taxal. 

Rev. Dr. Difney, Flentham, Not- 
tingham. 

Matthew Dobfon, M. D. Liver- 
pool, 

Mr. Dobbinfon, Derby. 

Rev. Dr. Douglas. 

William Drake, Eig. Amerfham, 
Bucks. 

William Drake, jun. Efg. ditto. 

Matthew Duane, Big. :F’. R. S. 

jeremiah Dyfon, Efg. 
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he Right Hon. the Earl of Ex- 
Cter. 

Geo. Edwards, M. D. Wigmore- 
Street, Cavendifh-Square, 

Rev. Mr. John Edwards. 

Philip Egerton, Fig. Oulton, Che- 
thire, /ix books. 

Mr. John Eginton, Soho, Stafford- 
fhire. 

Mr, Francis Eginton, ditto. 
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Mr. Emes, gardener, Bowbridge- 
field, Derbythire, four books. 
Thomas Emlyn, Hig. F. R. S. 

John-Street, Gray’s-Inn. 
Rev. Mr. Empfom, A. B. Cathe- 
rine- Hall, Cambridge. 
Rev. Dr. Enfield, Warrington. 
Rev. Mr. Enelith, chaplain to the 
25th regiment. 
Mr. Engtith, hofier, Cheapfide. 
Mr. Benjamin Kyre, Tokenhoufe- 
Y ard. 


Thomas Eyre, Efq. Haflop, Der- 


by fhire. 
F 
The Right Hon. Earl Ferrers. 


The Hon. Thomas Fitzmaurice. 

Mr. James Fergufon, Academy in 
Hermitage-Street. 

Rev. Charles Fienes, Newark, Not- 
‘tinghamfhire, 

Mr. Fletcher, land-furveyor, 
Heyner, Derbyfhire. —~ 

Mr. John Flint, Salop. 

Mr. Cornelius Flint, Great Long- 
{ton, Derby fhire. 

Mr. Flint. 

Mr. Fox, {urgeon, Leicefter. 

Mr. Ingham Fofter, Clement’s- 
Lane. 

Richard French, Eig. two books. 

Mr. French, attorney, Upping- 
ham, Rutland, 
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The Right Hon. Lord Vifcount 


Gage, 
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Sir Sampfon Gideon, Ba _ 
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Philip Gell, i fq. Howten, Derby. 
{his 

Cap Gell, No. 20, Orchard- 
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N Getclitf, furgeon, Cheadle, 
Staftor ifhire. 

M far s Gibb n itht-Moo! 

Rev. Mi Giffard, ref@or of N or- 
Chockington, Kifex, 

Thor silbert E {q. Cotton, Staf- 
fordfhire 

Mr. Joh 1n Gilbert, W orfley, Lan- 

hire, 
Will im Maun. Godi{chall, Ffg. 
The Rev. Mr. Godwin, Gataker. 


George (Sood 
Derby {hire. 

Mr. William Goodwin. 

Mr. William Greaves. plumber, 
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Rev. Dr. Gretley Nether Seal, 
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Rev. Mr. Ophtoas, rector of Nor- 
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Coll. C am bridge 

Ar. Thomas Gri ffin, Longfton, 
Stafford thire. 

Ralph Griffith, 
Green, 

Mr. Groves, fen. Weft ninfter, 

Mr. Groves. jun. ditto. 

Mr. Bartlet Gurney, 
two books. 
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and principal librarian to the Bri- 
tifh Mufeum. 

Richard Motard, E fq. 

Mr. John Baile y Madeley, furgeon, 
Uttoxeter, StafordVhire. 

Mr. Murrey, Burleigh. 

Mrs. Myddleton, Ame ‘rfham, 
Buckinghamfhire. 

Richard Mydleton, Efg. 


N 
His Grace the Duke of Newcafile, 
five books. 


‘The Rt. Hon. Sir Fletcher Nor- 


ton, Speaker of the Houfe of 
Commons. 

Mrs. Nicolls, Swithamley. 

Peter Nightingale, F{q. Lee, Der- 
by five: 

| Norcup, Eig. ‘Tunftal, Shrop- 

fhire. 


O 


—— Oakes, M. D. Mansfield, 
Notting hamfhire. 

Walter Oburn, Efg. Ravensfield, 
Y orkfhire. 

reter Oliver, Efg. Maffachufets- 
Bay. 

Thomas Ottley, Ffg. 

Rev. Mr. Outlaw, 


{hire. 


Pitchford. 
N orthampton- 


P 

The Right Hon. the Earl of Po- 
WIS. 

Sir Jo ohn Pringle, Bart. prefident 
of the Royal Socie ty. 

John Paradice, Ef 1 


Mr. James Parke, Liverpool, 


BSCRIBER 


Edward Parker, Ei{g. Brigg. 
George Parker, Eig. Amington, 


Salop. 
Mr. Parkinfon, Newport, ditto. 
Rev. Mr. Pathley, Barlborough, 


Derbythire. 

James Payne, Efq. 

Rev. Mr. Pe: es. Derby 

John Peachy, Efg. 

Charles Ander in Pelham, Efg. 
Brocklefby, Lincolnthire, fix 
Looks. 

Mr. George P: neree, Sheffield. 

Mr. W ile am Pengree, ditto. 

Mr . Perchard, furgeon. 

M. D. Manchefter. 

George Perry, Efg. Weftminfter. 

Mr. John Philips, Tean, Stafford 
{hire. 

Mr. Nathaniel Philips, 
fter, 

Mr. John Philips, Manchefter, 

Mr. N. Philips, Manchefter. 

Colonel | -hilipfon. 

Rev. Mr. chy ats Mackworth, 
Derbythire, two books. 

° oh Mr. W ifliain Picke ring, ditto. 

les Pigott, E4 Aq. Ww, 
ated as Pigott, 7a 


Mi r. Jobn Platts, Roth erh am 


—— Percival, } 


Manche- 


Roger Pocl klington, E fy. Ww in- 
thorpe. 

Mr. iG Soigilisn 

Rev. ? o} lo c! 

Edward ip get ao 

John Port, Fig. Ham, Stafford- 
ae 

Rev. Mr. Porter, M. A. fellow of 


Trinity Coll. C 


Cambridge, 


Rev. 
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Rev. Mr. Prefton. —— Ripley; Efq. 
Rey. Dr. Price Rev. John Edw: ard Rollefton. 
Rev. Dr. Prieftly. Mr. Rofe, plaifterer. 
John Probert, E{q. Shropfhire. William Ruffel, Efo. F. R. S. 
Rev. Mr. P rior, Afhby dela Zouch, four books f 
Leicefterf hire: : S 
Dan. Pulteney, Eig. M.A. King’s 
Coll. Cambridge. The Right Hon. the Earl of Shel- 
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R The Ri: rht Hon. the Ear] 


Fa) 


The Right Hon. the Marquis of The Right Hon. Lord Sc: ar{dale, 
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ERRAT A. 


Page 14, 1. 1, for infantaneous, read inflantancou/ly. 
33, 1. 10, from the bottom, for echenites, r. echinites. , 
34, 1.8, and p. 37, 1. 3, from the bottom, for g/o/opetra, r. glofoperr. 
51, 1. 22, for gaden, r. garden. 
59, 1. 7, and p. 79, 1. 24, for 1938, r. 1638. 
70, 1. 6, for Borelleus, r. Borellus. 
94, 1. 6, for tha, r. that ; 1. 8, from the bottom, after than r, the. 
128, l. 12, foroz,r. of, 
137, l. 20, and p. 138, 1.10, for Varanius, r. Varenius. 
160. 1. 7, plate 1x. fig. 2, refers to a plan and not a fection. 
163, 1. 5, from the bottom, for /ava, r. toadfione. 
192, l. 11, for the r. their. 
The omiffion of the tenth chapter is only an error of the pref 
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AFTER fo many volumes have been written to in- 
veltigate the original ftate and formation of the earth, 
and the changes it has undergone, it may appear 


| rcfumptuous to offer my fentiments to the public 


on fo extenfive a fubject. ; 

But when it is confidered, that the book of Nature 
is open to all men, and perhaps in no part of the world 
more fo than in Derbyfhire, the wonder will ceafe : 
fer natural phenomena fo plentifully abound, that pa- 
tience and afliduity are only needful to examine thofe 
things which have a tendency to unfold the Original 
{tate and formation of the earth, and the changes it 
has undergone. It may appear wonderful, that amidft 
all the confufion of the //rara, there is neverthelefs 
one conftant invariable order in the arrangement of 
them, and their various productions of animal, vegeta- 
ble, and mineral fubftances, or rather the hgures or im- 
preflions of the two former. Thefe appearances en- 
gaged my attention very early in life, to fearch and in- 
quire into the various caufes of them, and ] hope that 
the facts which I have afcertained from my own ob- 


A fervation, 
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fervation, and colleted from: feveral experienced mi- 
ners, if not the inferences deduced from them, will. 
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entitle the following pages to a candid examination. 
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tertainment of fpeculative minds; but, in part;. to 
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eftablifh fuch a fyfiem of Subterraneous Geography, 
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as may in time become fubfervient to the purpofes of 
human life, by leading to the difcovery of thofe things. 
which are concealed from: our obfervation in the Jo- 
wer regions of the earth. 

The feveral theories already produced contain, in- 
deed, many important truths; yet it muft be owned, 
that, in fome inftances, they are too hypothetical for 
an age which only admits of deductions from FACTS, 
and the Laws of Nature. Ie. has not, however, 
been the object of my attention to point out the faults 
of other fyftems ; but to avail myfelf of fuch parts of 
them as were applicable to my own defign, to pr- 
RIVE the NATURE OF THIN6s from CAUSES TRULY 
EXISTENT, and to INQUIRE after thofe Laws by 
which the CREATOR CHOSE to FORM THE WORLD; 
and not THOSE On which HE MIGHT have rorMED 


it, had HE fo pleafed. 
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ORIGINAL STATE AND FORMA TION 


OF THE 


Beie'y deans: eptigy 
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I ntroaucl 10% O } the Laws of Gravity, kl, airy, ana 
Centrifugal Force. Of the original State of the 
Earth ; of its diurnal Rotation ; Beginning ; and 


the Mode of its firft Exiftence. 


Tu EK, number of ages elapfed, fince the Derry cre- 
ated the conftituent parts of the earth, and aflembled 
them together by the law of univerfal gravitation, will 
not, I prefume, admit of a philofophical inveftigation, 
whilft natural phenomena remain in fo much obfcu- 
rity ; therefore, the chronological hiftory of the earth 
cannot be truly afcertained from phyfical data, nor 
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any lights borrowed from its great antiquity to found 
thefe reafonings upon. 
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Fence we are obliged to leave 
the decifion of that important matter, until further dif- 
coveries are made: 


— 


and, for the prefent, confine our 


refearches to unfold the original ftate and formation of 
he earth, and the cha: 


anges it has undergone. 
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sit Ifaac Newton hath h: — laid the foundation 
for a natural hj ttory of the terraque 


monftrating its figure to be an ae {pheroid----- 


us globe, by de 


that its equatorial diameter exceeds jts polar diameter 


upwards of thirty-four miles, or in the ratio of 


a 
429. 


230 TO 
Upon this fingle truth, and its coincidence with 
the laws of gravity, fluidity and centrifuga] ext 
following Inquiry muft fland or fall ; for although the 


facts are innumerable which ferve to illuftrate 


the 


ne Ori- 
ginal ftate of the earth; yet its oblate {pheroidical 
Only natural dz- 
tut on Which the fubject can be eltablifhed 


form may truly be confidered as the 


and the 
only teft by which its truth can be examined, 
Previous to that great dilcov ery, 


every one thought 
himfelf at liberty to model the eart] 


} according to the 
dictates of his own fancy ; whence arofe 
jectures concerning its magnitude and figure, to the 
great embarraiflment of aftronomy, geog 


various con- 


‘aphy, and na- 


vigation: and alt hough the refult of Sir Ifaac’s reafon- 


ings 
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ings were deduced from the unerring laws of Nature, 
yet his demoniftration was not immediately received, 
and therefore only ferved to increafe the general con- 
fufion of preceding opinions, for feveral years after his 
deceafe. 

However, to the immortal honour of the French 
nation, the Royal Academy of Sciences reprefented to 
their Sovereign the neceflity of determining the ma o- 
nitude and figure of the earth by the actual menfura- 
tion of a degree of the meridian near the equator, and 


° = 7. 
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likewife in the polar regions, in order to afcertain their 
curvatures, and from their equalities or inequalities to 
deduce its true figure and magnitude. 


This princely and hazardous enterprize was under- 


taken in Lapland, by command of Lewis XV. and 
, by Mefirs. Mau- 


~~ 


executed in the years 1736 and 1737 
) lairaut | Aver ae eee 
pertuis, Camus, Clairaut, and Le Monier, members of 
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the Royal Academy of Sciences: and in a few vears 
e = a on at mae ae i | ae ~ + “cy > . = 
after, the equatorial obfervations were completed, by 


command of the King of Spain, by Don George Juan, 


44 


Don Antonia Ulloa, M. Condamine, &c. The refult 


was as follows: 


The equatorial diameter —= 7 £03 808)) — 2! nn Be 
: © eEnglifh miles. 
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9 
The polar diameter == 79 


B 2 Hence 
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Flence it appears that the equatorial diameter ex- 
ceeds the polar 36:38 miles ; which fo nearly coincides 
with Sir Ifaac’s theoretical demonftration, that the 
magnitude and figure of the earth were determined 


with fufhcient accuracy, to the great joy of the phi- 


lofopl hic world, the improvement of fcience. and of 
i ) 
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natural hiftory. 
Mr. Graham, our celebrated countryman, was prin- 
cipally concerned in conftructing the apparatus for- 


furveying the polar regions. 


Now fince the figure of the earth and the laws of 
motion are confidered as the principal data, whence 
the following refearches are derived, I hope my learn- 
ed readers will allow me to premife fome necefiary 
propoiitions, to render the fubfequent reafonings more 
familiar to thofe who have not been converfant with 
fuch fpeculations ; for without fome previous know- 
ledge of the principles whence the earth acquired its 
oblate fpheroidical form, it will be altogether in vain 


to proceed one ttep farther. 
PropositTion lI. 


According to the univerfal law of gravitation, the 
conitituent parts of all bodies mutually attract each 
other: hence arifes a common center of gravity, which 
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lo governs their component parts, as to caufe all fuch 
as are fluid and at reff, to aflume {pherical forms. 

For example. If two equal! particles of matter mu- 
tually attract each other at any given diftance, as at 
A and B, fig. I. they will move towards Fie. T. 
each other, with equal velocities, inthe 4---C---B 
direction A C and 6 G, and confequently will come 
into contact at the mean diftance C ; therefore the 
point C may be confidered as their common center of 
gravity. 

Again: If three particles of matter mutually at- 
tract each other at A BC, fig. II. A Fig. U. 
they will alfo move with equal velo- 
cities towards each other, in the direc- dD. 
tion AD, BD,CD; and therefore | 


will come into contact in the point D: 


o& 5) 
C ee 


confequently, the point D becomes their common cen- 
ter of gravity. eee 
{f four particles of matter mutually 


attract each other at A BCD, fic. Dyes house 


II. they will alfo move towards each 
other in the directions AE, BE, C 
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This law is well known to hold univerfally true, 


whatever be the number of particles thus attracted :- 
whence it follows, that the center of gravity in all bo- 
dies arifes from the law of mutual attraction ; and 
therefore when the component parts of fluid bodies 
are thus aflembled together, they muft neceffarily af- 
fume {pherical forms, to reftore the equilibrium of gra- 
vitation: as drops of water, mercury, or melted metal. 

Now fince there are no other laws or principles in 
nature yet known, whence bodies can affume {pheri- 
cal forms, but thofe of gravity, fluidity and reft,* it 
feems reafonable to conclude, that all bodies naturally 
{pherical muft have been originally in a ftate of flz- 
jdity and refi, though they may be firm and Jolid in 


their prefent ftate. 


Proposition I]. 


According to the univerfal laws of motion, the con- 
ftituent parts of all bodies which revolve upon their 
axes acquire a centrifugal force, in proportion to their 
velocities: therefore, as their diftances are to each 
other from their axes of motion, fo are their velocities, 
and fo are their centrifugal forces. 


* By bodies at ref is here meant fuch as do not revolve up- 
on their axes. 


For 
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For example: Let fig. r. plate V. reprefent an 


equatorial fection of a globe, or the plane of its equa- 


© 
tor; and let us fuppofe its radius divided into fix equal 


a 


parts, by the concentric circles 1, 2, 334 igy 8 Page 


let us again fuppofe that it revolves upon its axis A 
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with any given velocity: hence it follows, by induc- 
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tion, that the velocity of the particles contained in 
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each Circle Will increale, ac COrding to their re{pective 
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diitances from their axis of motion A: and therefore, 
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as their velocities are to each other, io are thei Cen- 


Rieain' set feo nine wicke we ge 

Again: Let hig. 2, plate V. reprefent the polar fec- 
tion of a globe, A A its axis, and E FE its equator ; 
| a: om WY toe eee ee | 
and let us fuppofe its radius divided into fix equal 
narte.hv-thée Iiad - wea ee ee 
parts, by the lines 1, 2, 3> 4, 5, ©, running parallel to 
the axis A A: hence it will follow, according to the 
former diaor: that the velocity and centriftical fare 
lormer diagram, that the velocity and centrifugal force 
of the particles contained in each line will increafe ac- 
[aa ee heir refpe@tive diftancee f lie aes 
cording CO Cnell reipec lV ~V UlilalicCs irom their AXIS Ot 
motion A A. 

Now as the centrifugal force in the axis A A js 


gradually increafes from CtoE E: it 
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the equilibrium of gray itation 
is deitroyed in all revolving bodies ; and therefore fuch 


as revolve upon their axes in a ftate of fluidity will 
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§ ON THE ORIGINAL STATE 


depart from a {pherical form, and affume that of an 
oblate fpheroid, whofe equatorial diameters will ex- 
ceed their polar diameters in a certain ratio, accord- 
ing to their periodical rotations. 

Such are the confequences arifing from the unaltera- 


~ 


ble laws of gravity, fluidity, and centrifugal for 


la 
4 


and therefore fince there are no other laws or princi- 
ples in nature yet known, whence bodies can acquire 
oblate {pheroidical forms, it evidently follows, that all 
oblate {pheroidical bodies have turned round their axes 
in a ftate of fluidity, although they may be firm and 
/olia in their prefent ftate. 

Therefore, fince the figure of the earth has been de- 
monitrated to be an oblate fpheroid----and likewife, 
that its equatorial diameter exceeds its polar, in pro- 
portion to the velocity of its diurnal rotation; it ne- 
ceflarily follows, that its oblate {pheroidical form imu ft 
have been acquired by revo/viug on its axis in a ftate 
Of FLUIDITY. 

Now fince it appears, that the figure of the earth fo 
perfectly coincides with the laws of motion, may we 
not conclude, that its diurnal rotation has fuffered no 


chauge or variation ; but, according to the immutable 


laws of Nature, it has performed equal rotations in 
equal times, throughout all ages of the world. 


Having 
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Having thus confidered the original ftate of this 
great globle, and the equality of its days, from the 
creation to the prefent time; it becomes neceflary to 
inquire whether its fluidity was or ing to any diflol- 
vent principle, or to the firft aflemblage of its compo- 
nent parts. 

It will be readily granted, that the earth was 
brought into exiftence either in a folid or in a fluid 
tate---lf the former, it muft have been diffolved, and 
this by fome univerfal dilfolvent principle: therefore, 
as no fuch principle is yet known to exift in nature, 
is it not reafonable to conclude, that its fluidity was 
owing to the fir/t affemblage of its component parts, 
and not to any fubfequent folution ? Hence it appears, 
that the earth had a beginning, and cannot have exifted 


from eternity, as fome perfons have imagined. 
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Gf A Pe 4. 
Of the Chaotic State of the Earth. 
I AKING for granted that the globe which we now 


inhabit was originally in a ftate of fluidity, let u 
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; en- 
deavour to afcertain the confequences neceffarily ari- 
fing from that particular ftate and condition of it. 

The fluidity of the earth evidently fhews, that the 
particles of matter which now compofe the /rata, 
and all other folid bodies, were not originally united, 
combined, or fixed by cohefion, but actually in a ftate 
of feparation, like the particles of fugar or falt fuf- 
pended in wate 

Now it 1s a truth univerially known, that the com- 
ponent parts of the moft denfe bodies become {ufpen- 
ded, in whatever szen/irua they are diflolved: as gold 
in agua regia, filver in aqua f ortis, {alts in water, and 
water in gir: nay, even mercury, in the act of diftilla- 
tion, becomes fufpended in air, although the {pecific 
gravity of the former is, at leaft, eleven thoufand times 
ereater than that of the latter; fuch are the confe- 
quences arifing from the infinite divifibility of matter. 

Therefore, when the earth was in a ftate of fluidi- 
ty, its component parts, folids and fluids, were uni- 
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2 ON THE ORIGINAL STATE 


Whether the Phenicians and Egyptians were the ori- 
ginal authors of thofe tenets, or had borrowed them 
from the learning of more ancient nations, is not with- 
in my aq to decide ; but according to the ob- 
fervations of Lord Bacon, on the learning of Homer 
and ee ; may we not prefume that both thefe 


nations might have borrowed their ideas on this fub- 


ject from the learning of more ancient times. 


The noble author writes thus, in his preface on 
the wifdom of the ancients. ‘<< Above all things 
‘© this prevails moft with me, and is of fincular mo- 


66 


ment ; many of thefe fables do not feem to have 
been invented by the authors by whom they are re- 


lated and celebrated, as Homer, Hefiod, and others : 


& 


cé 


for if it were fo, that they took beginning in that 
age, and from thofe authors by whom they are 
“« delivered and brought to our hands, I imagine 
“ there could be no great or high matter expected, 
‘“‘ or fuppofed to proceed from them, in re{fpect of 
‘* thefe originals. But if with attention we confider 
the matter, it will appear. that they were delivered 
and related as things formerly believed and receiv- 
ed, and not as newly invented and offered unto ys, 
Befides, feeing they are diverfly related by writers 
that lived: near about one and the fame time, we 
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AND FORMATION OF THE EARTH. 12 
*¢ may eafily perceive that they were common things, 
‘¢ derived from precedent memorials; and that they 
** became various by reafon of the divers ornaments 
‘« beftowed on them by particular relations. 
‘¢ And the confideration of this muft needs increafe 
‘ in us a great opinion of them, as not being account- 
‘¢ ed either the effects of the times or inventions of the 
‘“< poets, but as facred reliques or abftracted airs of 
‘* better times, which, by tradition from more ancient 
‘* nations, fell into the trumpets and flutes of the Gre- 
cc 


cians. Thus far his lordfhip. 
But although we have reafon to believe that the 
Igyptians and Phenicians might have received their 
pinion of the chaotic ftate of the earth from more 
ancient nations ;. yet, as the chaos was not habitable, 
this opinion could not have been merely the effect of 
tradition, but the refult either of reafon or of revela- 
tion : But if this knowledge was derived from reafon, 
thefe more ancient nations have probably been ac- 
quainted with fome of the principles of the Newtonian 
philofophy, as the chaotic ftate of the earth could not 


be deduced from any other doctrines yet difcovered, 
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¥O one can doubt but that the fame BEING who 
created matter, and governs it by immut: 
could have formed the chaos into an habitable world 
in a moment of time, had he fo pleafed. 

It is not, however, the bufinefs of Philo fophy to in- 
quire what the Derry might have done in Ne fete 
tion of theearth ; but to deduce from the phenomena 
of Nature, by what mode he has chofen to aé in con- 
tinuation and government of his works: for fince the 
laws of Nature are immutable, it feems to follow, that 
by whatever mode the operations of Nature are daily 
carried on, by the fame mode the chaotic mais was 
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formed into an habitable world. 
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A little reflection will fhew, that no inftantaneous 
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productions either in the animate or inanimate worlds. 
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ever occur to our obfervation. 

The plants and fruits of the earth rife to maturity 
from their feeds, or firft principles, ina regular uniform 
progretlion: and we have many inftances of the pro- 
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ereflive formation of ftone, minerals, &c. in the bo 
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wels of the earth ; and fome of them very obvious. 
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ftanton, in Norfolk, fuppofed to have been buried in 
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the earth after a battle. Baddan’s Abridg. Philof. 
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Tranf. vol. vi. p. 444. 
In the mountains of Canne, half a leasue from 
Meaftrick, the vertebrae of a crocodile, thirty feet long, 


was found in a /fratum of fand-ftone, well preferved. 
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See Monthly Review, vol. 1. pag. 619. 

3. The beds of argillaceous ftone, &c. incumbent 
on coal, contain a great variety of figured foflils, re- 
prefenting diferent {pecies of the vegetable creation. 

Phenomena of this nature plainly evince that all 
fuch beds of ftone muft have been originally in a ftate 
of fluidity, to receive the bodies thus entombed : there- 
fore corroborate the refult of chap. I. 

4. The conftant accumulation of mineral fubftan- 
ces in the caverns and fiffures of the lime-ftone 
firata is no lefs evident than the ftony concretions, 
The ftalactites which hang from their roofs, as icicles 
from the eves of houfes, are continually increafing in 
magnitude ; and the bottoms and fides of the caverns 
are daily incrufting with fpar, and other mineral: fub- 
ftances. Such operations of Nature may be conve- 


niently obferved in that celebrated cavern-called Pool’s 


* § 
: Hole, near Buxton. 
5. Many 
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Miany of thefe fubterraneous caverns and fiffures 
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are incrulted with alternate laminae of 
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Zinc ore, pyrites, Xc. and here thefe 
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according CoO the nature of their Component parts. 
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lowed \to reafon upon the general caufe of 
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theie wondertul Operations, we fhould be apt to con- 
Cludae, irom the appearances of them, that they are Car- 
rica On VD) means Of water Hitrating 110} ly through 
the incumbent lime-ftone //rata, and taking up in its 
paiage a variety of heterogeneous fubftances, The 


water being thus taturated with mineral particles, en 


ters the caverns and fiffures in a quielcent ftate, where 


the aqueous particles evaporate, and leave the metalic 
Ones to unite, according to their affinities. Hence a 
variety of mineral bodies are da ly forming 

Now fince it appears that the operations of Nature 
are progrellive in the formation of ftones and mine- 


rals of various denominations ; and not only in thefe 
ae Mae SS ae 9h | Ae a eee ay b+ 
initances, but univerfally, fo far as human reafon has 
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hitherto been able to trace them ; thereitore, the pre- 
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lumption is great, that the earth was brought to ma- 
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turity irom a Chaotic mais, by the fame univerfal lav -P 


in a regular, uniform progreiiion. 
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An Inquiry whether the component Parts of the Chaos 


were created homogencous or heterogeneous. 
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According to the preceding chapters, the terraqueous 


slobe was originally a fluid, chaotic mafs, and pro- 
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ereflively formed into an habitable world: therefore 
let us now inquire whether its component parts were 
created homogeneous or heterogeneous. 

If the former, according to the immutable laws of 
Nature, they muft have remained of one univerfal de- 
nomination, affinity, or famenefs, to the end of time. 

On the contrary, if they were created heteroge- 
neous, or endued with different qualities, affinities, or 
laws of attraction, they muft, in like manner, necei- 
farily remain of contrary affinities or qualities, to the 
end of time. 

That the component parts of the earth are heteroge- 
neous, or governed by different laws of attraction, 1s a 
felf-evident truth : therefore, fince thofe laws are im- 
mutable, it feems reafonable to conclude, that the 
component parts of the chaos were heterogeneous, or 
endued with peculiar laws of attraction ; though 

equally 
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ae governed by one and the fame law of univer- 
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| gravitation. 
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the chaos were endued with different laws of attrac- 
tion, 1t becomes neceflary CO inveftigate thefe laws, as 


et. 


they are of fingular moment in the explanation of na- 


tural phenomena, and eflentially ieibctigs from the at- 


C: ' c : 4- ~ ¥ rT f > ~ 
traction of gravitation. Ihe celebrated chy mift, M. 
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Macquer, has, I think, fet thefe matters in a ve ry clea 
lisht: viz. 

All experiments hitherto made, concur with daily 
a4 in to prove that different bodies, whether 
‘¢ principles or compounds, have fuch a mutual con- 
¢< mit, relation, ans or attraction if you will 
, as dilpofes fome of them to join and unite 
ai aoa 3 vhile they are incapable of contracting 
‘¢ any union with others. ‘This effeét, whatever be 
“ its caufe, will enable us to account for, and connect 
‘‘ together, all the phenomena that chymiftry pro- 
< duces. Ihe nature of this univerfal affe¢tion of 


“« matter is diftinctly laid down in the following 


g pro- 


‘* politions. 

‘* Firft, If one fubftance has any affinity or confor- 
mity to another, the two will unite together, and 
form one compound. 


EX"s 66 secondly, 
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secondly, It may be laid down as a general rule, 

“* that all fimilar fubftances have an affinity with 

each other, and are confec quently difpofed to unite, 
as water with water, earth with earth, &c. 

‘ Thirdly, Subftances that unite together, lofe fome 


“¢ of their fea arate properties, and the compounds re- 
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fulting from their union partake of the properties of 


‘© thofe fubftances which ferve as their princ iples. 
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‘“* Fourthly, The fimpler any fubftances are, the 
more perceptible and confiderable are their affini- 
“* ties: whence it follows, that the lef bodies are 


T 


~ compounded, the more difficult i¢ is to analyze 
them ; that is, to feparate from each other, the 
principles of which they confift. 

‘« Fifthly, If a body confift of two fubftances, and 
“* to this compound. be Aan: ted a third fubftance, 
** that has no affinity at all with one of the two pri- 
“© mary fubftances a but has a greater affinity 
‘* to the other than thofe two fubftances have to each 
*¢ other, there will enfue a decompofition, and a new 
‘‘ union: that is, the third fubftance will feparate 
‘* the two compounding fubftances from each other, 
coalefce with that which. has an affinity with it, 
form therewith a. new combination, and difengage, 


“ the 
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‘“* the other which will then be left at liberty, and 
‘* fuch as it was before it had contracted any union. 
es Sixthly, It happens fometimes, that when a third 
*¢ fubftance js prefented to a body, conii fting of two 
fubftances, no decompofition follows ; Bit the two 
“* compounding fubftances, without quitting each 


. -- > - eo a = 2 n+w~ N\ta 
‘© other, unite with the fubfance prefented to them. 
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‘¢ this comes to pals when the third fubftance has 
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‘“* compounding fubftances. "The fame thing may 
<< alfo happen, even when the third fubftance hath no 
sl iffinity but with one of the compound {fubftance 
“only. To produce fuch an effect, it is Fdifieeent 
that one of the two compounding fubftances have 
‘* to the third body a relation equal, or nearly equal, 
‘¢ to that which it has to the other compounding fub- 
<¢ ftance with which it is alre eady combined. Thence 
‘¢ it follows, that two fubft ances, which, when apart 
from all others, are incapable of contraé ting any 
‘‘ union, may be rendered capable of incorporat- 
‘‘ ing together in fome meafure, and becoming parts 
‘¢ of the fame compound, by combining with a third 
‘* fubftance, with which each of them has an equal 
‘¢ aifinity. 
“ Seventhly, 


~ a 
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é Seventhly, A body which of itfelf cannot de- 


ow 
“~~ 


compofe a compound confifting of two fubftances, 


‘“‘ becaufe, as we juft now faid, they have a greate1 
. ‘< affinity with each other than it has with either of 
; ‘‘ them, becomes neverthelels capable of feparating 
K¢ ‘‘ the two by uniting with one of them, when it is 
= | ‘¢ itfelf combined with any other body, having a de- 
' al 66 


gree of affinity with that one fufhcient to compen. 
‘<¢ fateitsown want thereof. In that cafe, there will 
be two affinities, and thence enfues a double de- 
«© compoiition, and a double combination. See M. 
Macquer’s Elements of Chymiftry, vol. i. p. 11, 12, 
13, 14. 

Such are the conftant invariable laws imprefled up- 
on matter, from the beginning of the world to the 
prefent time ; whence many phenomena in the great 
fyftem of Nature feem to arife. 


Ct AP. 


AND FORMATION OF THE EARTH. 


CE ek PY: 


Of the Separation of the Chaos into “Ar, WV ater, Sc. 


Havinc premifed the general laws or principles 
beftowed upon matter, let us endeavour to trace their 
operations in forming the chaotic ma{s into an habita- 
ble world. 

The firft operation which prefents itfelf to our con- 
ception is the figure of the earth: for according to pro- 
pofition the fecond, the fluid mafs no fooner began to 
revolve upon its axis, tham its component parts began 


to recede from their axes of motion, and thus conti- 


nued till the two forces were equally balanced, and 
the earthhad acquired its prefent oblate {pheroidical 
form. 

‘The component parts being now arrived ata ftate of 
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for. according to prop. 2, pag. 21, particles of a fimilar 
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Hence 
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of water with water; and thofe of earth with earth: 
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and with their union co; imenced their fpecific gra- 
vities, 
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The uniform fufpenfion of the component parts be- 
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ng thus deftroyed by the union of fimilar particl 
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thofe bodies which were the mof denfe began their 


XX 


* 


4 
XL 


approach towards the center of gravity, and the others 
towards the furface. 

Thus commenced the feparation of the chaotic mafs 
into air, water, earth, &c. 

Now as air is eight hundred times lighter than wa- 
ter, it feems to follow, by the laws of {tatics, that it 
became freed from the general mafs in a like propor- 


tion of time, fooner than water, and formed a muddy, 


mnpure ati ofphere. 

‘The procels of feparation ftill goes On, and the 
earth confolidates every day more and more towards 
its centre, and its furface becomes gradually covered 
with water, until one untverfal fea prevailed over the 
globe, perfectly pure and fit for animal life. 

Thus, by the union of fimilar particles, the compo- 
nent parts of the atmofphere and the ocean feem to 
have been feparated from the general mafs, aflembled 
together, and furrounded the terraqueous globe. 
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To the peculiar laws of attraGtion may likewife be 
afcribed that famenefs of quality which prevails in 
ftrata of difierent denominations, as calcarious, argil- 
laceous, &c. and alfo the affemblage of all other par- 
ticles into felect bodies, of metals, minerals, falts, talks, 
{pars, fluors, cryftals, diamonds, rubies, amethyfts, &c. 
and many other phenomena in the natural world. 

Flaving thus defined the general laws or principles 
by which the component parts of the chaos were fepa- 
rated and arranged into the different claffes of air, 
water, &c. it may not be improper to remark, that as 
the fun is the common center of gravity or the go- 
verning principle in the planetary fyftem, the prefump- 
tion is great that the governing body was at leaft co- 
eval with the bodies governed : 

‘Therefore, as the chaos revolved upon its axis during 
the feparation of its component parts, may we net 
thence infer, that as the atmof{phere was progreflively 
freed from its grofs matter, light and heat muft have 
gradually increafed, until the fun became vifible in the 
firmament, and fhone with its full luftre and brightnefs 
on the face of the new-formed globe. 

Hence it appears, that feveral days and nights pre- 
ceded the fun’s appearance in the heavens. How far 
the refult of this reafoning may illuftrate the Mofaic 


E account 
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Or 
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account, of the fun being created, or becoming vifible, 
on the fourth day of creation, is moft humbly fub- 
mitted to the confideration and candout of the learned 
world, 

It is further to be obferved, that as the feparation 
of the chaos was owing to the union of fimilar parti- 
cles, it feems to follow, that as the central parts of the 
earth were fooner at reft than the more fuperficial 
parts thereof, that the former would begin to confoli- 
date before the latter, and therefore it appears repug- 
nant to the laws of Nature, that the central part fhould 
confift of water only, and the more fuperficial part of 


a fhell or cruft, as fome writers have imagined. 
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G PAP, V7. 


On the Formation of the primitive Iflands. 


H Aving traced the operations of Nature in feparating 
the chaotic mafs into air, earth, and water, we have 
now to inquire into the formation of the primitive 
iflands. 

To inveftigate this matter, let us {uppofe, for the 
prefent, that during the feparation of the chaos, thé 
earth was perfectly free from the attraCtive influence 
of all other bodies ; that nothing interfered with the 
uniform law of its own gravitation. It will then fol- 
low, that as the chaos was an uniform pulp, the folids 
would equally fubfide from every part of its furface, 
and confequently become equally covered with water. 

On the contrary, if the moon was coeval with the 
earth, its attractive power would greatly interfere 
with the uniform fubfiding of the folids : for as the 
feparation of the folids and fluids increafed, fo, in like 
manner, the tides would increafe, and remove the fo- 
lids about, from place to place, without any order or 


regularity. ; 
ig Hence 
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Fence, the fea neceffarily became unequally deep, 
and thofe inequalities daily increafing, in procefs of 
time dry land would appear, and divide the fea, which 
had univerfally covered:the earth. 

The primitive iflands being thus raifed, by the flux 
and reflux of the tides, as fand-banks are formed in the 
fea, we cannot fuppofe them to have been of any great 
extent or elevation, compared to the mountains and 
continents in the prefent ftate of the earth : therefore 
they can only be confidered as fo many protuberances 
gradually afcending from the deep: whence it appears, 
that craggy rocks and impending fhores were not then 
in being ; all was. f{mooth, even, and uniform ; ttones, 
minerals, &c. only exifted in their elementary principles. 

The primitive iflands being thus raifed above the 
furface of the fea, in procefs of time, became firm, and. 
fit for animal or vegetable life. 

Flaving now confidered the formatian of the atmo- 
{phere, the fea and the land, I cannot pafs over in fi- 
lence the great analogy between the Mofaic account of 
the creation and the refult of phyfical reafonings, in fo 
many eflential points : for we find. the fame feries of 
truths afferted in Scripture which are here deduced 


from the univerfal laws and operations of Nature. 


From- 
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From this obvious agreement of revelation with rea- 
fon, may we not conclude, that they both flow from 
_the fame fountain, and therefore cannot operate in 
contradiction to each other ? Confequently, by which 
ever means the fame truths are brought to light, be it 
by reafon or revelation, they will perfectly coincide, 
and that coincidence may be confidered as a teftimo- 
ny of the truth of each. 


CHAP. 
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Nes, VL: 


OF the Creation of marine Ainintals. and of their be- 


ing entombed in the Bowels of the Earth. 


it Fifa atmofphere,,fea and land, bei ing now arrive: 


at a ftate of maturity for the reception of the animal 


pant 


and vegetable kingdoms, it becomes neceflary to in- 
quire into the order or fucceflion in which the diffe- 
rent {pecies were created. 

it has already been obferved, chap. v. that the earth 
in its primitive ftate was univerfally covered with wa- 
ter, which became perfectly pure and fit for animal 
life, before the iflands were formed, for the rec eption 
of terreftrial animals. 

To inveitigate thefe matters, let us fuppofe, for the 
prefent, that marine animals were created vipa the 
iniverfality of the ocean ; this being granted, it feems 
to follow, that as the marine inhabitants increafe and 
multiply exceedingly, they would replenifh the whole 
extent of the fea, from pole to pole, in a fhort {pace of 
time. 

The waters being thus ftocked with inhabitants be- 
fore the primitive iflands were formed, many of thefe 


I animals 
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animals muft neceflarily become inveloped and buried 
in the mud, while the iflands were railing. See chap. 
vi. Hence it follows, that the deeper the primitive 
ocean, the longer the iflands were in forming, and the 
deeper thefe animal bodies were entombed. 

Thefe matters being granted, it feems to follow, that 
as marine animals are endued with different degrees of 
activity, thole which are the leaf active, would con- 
fequently be the leaft able to defend themfelves from 
fuch interments : therefore, as all {pecies of thell-fith 
are lefs active than the finny kinds, the former were. 
confequently buried in greater numbers than the latter. 

Such are the confequences arifing from the marine 
animals being created prior to the formation of the pri- 
mitive iflands. Whence it follows, 

1. That as the fea univerfally prevailed over the 
earth, and was univerfally inhabited, confequently ma- 
ny of thofe inhabitants muft have been buried in all 
parts of the fea, from pole to pole. 

2. And if they were buried and deprived of life in 
fucceflive periods of time, they muft coniequently be 
found at different depths in the earth; in different 
ftates of decay, and different ftates of petrefaCtion. 


Having 
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Having proceeded thus far hypothetically it becomes 
neceflary to inquire into the phenomena which relate 
to the exuvie of marine animals found in the earth, 
and to obferve their analogy with the preceding con- 
clufions: for on their agreement, the refult of this rea- 
foning muft ftand or fall. 

It is a truth univerfally known, that all parts of the 
world hitherto explored abound with the exuvie of 
marine animals, as the bones, teeth, and {hells of fifth, 
embodied in the folid fubftance of ftone, chalk, clay, 
&c. and that, in all thefe beds the fragments of fea 
fhells are infinitely more numerous than the bones or 
teeth of fifh ; and that the latter are generally found 
near the furface, blended with a variety of adventitious 
bodies. On the contrary, fhell-fifh are found at the 
depth of many hundred yards, embodied in the folid 
fubftance of the lime-ftone /rata, through their whole 
thicknefs ; as may be obferved in all the cliffs, and in 
the deepeft mines in Derbyfhire. See the Appendix. 

The fame phenomena likewife abound in various 
parts of Staffordfhire, Shropfhire, Nottinghamthire, 
Leicefterfhire, &c. 

1. And, according to M. Buffon, ‘‘ foffil fhells are 


<« found in the Alps, on the top of mount Cenis, in the 


«« Appenines, in the mountains of Genoa, and in moft 
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of the quarries of ftone and marble in Italy ; in moft 
parts of Germany and Hungary, and indeed gene- 
rally in all the elevated places in Europe. We al- 
fo find them in the ftones whereof the moit ancient 
edifices of the Romans were conftruCted. 
2. ‘© In Switzerland, Afia and Africa, travellers 
have obferved petrified fifh, in many places: for in- 
{ftance, on the mountains of Caftravan, there is a bed 
of white laminated ftone, and each lamina contains 
a great number and diverfity of fithes ; they are, 
for the moft part, very flat, and extremely compref- 
fed, in the manner of fofflil fern ; yet they are fo 
well preferved, that the minuteft marks of their fins 
and {cales are diftinguifhable, and every other part, 
whereby one fpecies of fith is known from another. 
3. “* There are likewife many echenites and pe- 
trified fifh between Iver and Cairo, and on all the 
hills and heights of Barbary, moft of which exactly 
correfpond with the like {pecies taken in the Red 
sea. | 
4. “ The long chain of mountains, which extend 
from eaft to weft, from the lower part of Portugal 
quite to the moft eaftern parts of China, thofe 
which ftretch collaterally to the north and fouth of 
them, together with the mountains of Africa and 
Ff Ame- 
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America, which are now known to us, all contain 


‘ ftrata of earth and ftone, full of fhells. 


5. * The iflands of Europe, Afia, and America, 


wherein Europeans have had occafion to dig, whe- 


ther in mountains or plains, all furnifh us with fhells, 
and convince us that they have this particular in 
common with their adjacent continents. 

6. « The gloffoptra, or the teeth of fharks, and 
of other fifhes, are found in the jaws, polifhed and 
worn f{mooth at the extremities ; confequently mutt 
have been made ufe of during the animal's life 5 
and in the fhells, the very pearls are found, which 
the living animals of the fame kind produce. 

“. “ It is well known that the purpura and pho- 
lades have a long pointed probofcis, which ferves 
them as a kind of gimblet or drill, to pierce the 
fhells of living fifh, on whofe flefh they feed. Now 
fhells thus pierced are found in the earth, which is 
another inconteftible proof that they heretofore in- 
clofed living fifh, and that thefe fifh inhabited places 
where the purpura and pholades preyed on them. 
8. «© In Holland fea fhells are found an hundred 
feet below the furface ; at Merly-la-Ville, fix leagues 
from Paris, at feventy-five ; and in the Alps and Py- 
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renean mountains they are found under beds of ftone 
of an hundred, nay even a thoufand feet, 
9. ** Shells are likewife found in the mountains of 
Spain, France, and England ; in all the marble quar- 
ries in Flanders ; in the mountains of Guilders ; in 
all the hills round Paris ; in thofe of Burgundy and 
Champagne ; and, in fhort, in all places where the 
bafis of the foil is neither freefone nor JSandftone. 
10. ** By fhells I would be underftood to mean, not 
only thofe which are merely teftaceous, but the re- 
licks of the cruftaceous fifhes alfo; and even all 
other marine productions: and I can venture to 
ailert, that in the generality of marbles there is fo 
great a quantity of marine produ¢tions, that they 
appear to furpafs in bulk the matter whereby they 
are united. 
11. “© Amongft the many inftances of the multipli- 
city of oyfters, there are few more extraordinary 
than that immenfe bed which M.de Reaumur gives 
an account of, which contains | 30,630,000 cubic 
fathoms. 
12. “ This vaft mafs of marine bodies is in Tou- 
raine in France, at upwards of thirty-fix leagues 
from the fea. Some of thefe thells are found fo in- 
F 2 ‘s. tire, 
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tire, that their different fpecies are very diftinguifh- 
able. 
13. ‘* Some of the fame pieces are found recent on 
the coaft of Poictou, and others are known to be na- 
tives of more diftant parts of the world. Amongft 
them. are likewile blended fome fragments of the 
more ftony kinds of fea plants, fuch as madripores, 
fungi marini, Sc. The canton of Touraine con- 
tains full nine fquare leagues in furface, and fur- 


nifhes thefe fragments of fhells, wherever you dig.” 


Thus far M. Buffon. See his Natural Hiftory. 
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14. ‘© We fhall, however, be lefs aftonifhed at this 
very confiderable quantity of fhells, when we con- 
fider the vaft increafe of fhell fifh. It is not un+ 
common to take away a bed of thefe fhell fith, fe- 
veral fathoms in thicknefs ; and though the places 
where they are fifhed for appear to be intirely ex- 
haufted, yet, in the enfuing year, there fhall be as 
many found in all thefe places as before : nor do 
I remember to have heard that any place whence 
they were taken, had ever been intirely exhautted. 

15. “ Near Reading in Berkfhire, a continued bo- 
dy of oyfter- fhells has been found ; they lie ina 
fratum of greenifh fand, about two feet in thick- 


nefs, and extend over five or fix acres of ground ; 


“* they 


AND FORMATION OF THE EARTH. 37 


*¢ they are covered by //rata of fand and clay, up- 
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wards of fourteen feet deep: feveral whole oytters 
are found with both their valves or fhells lying to- 
gether, as oyfters before they are opened; the 
{hells are very brittle, and in digging them up, one 
of the valves will frequently drop from its fellow. 
Several are dug out entire ; nay fome double oy- 
fters, with their valves united.” Lowthorp’s Abr. 


Phil. Tranf, vol. i. p. 428. 


16. ** In a quarry at the eaft end of Broughton in 
Lincolnfhire, innumerable fragments of the fhells of 
fhell fifh, of various: forts, are found under a /fra- 
tum of ftone embodied in clay, with pieces of co- 
ral, and fometimes whole {hell fifth, with their natu- 
ral fhells and colours: fome are moft miferably 
cracked, bruifed and broken ; others totally f{queez~ 
ed flat by the incumbent weight of earth.” Low- 


thorp’s Abr. Phil. Tranf. vol. ii. p. 428. 
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ce 


17. ‘* Sharks teeth are dug up in the ifle of Shep- 
pey, retaining their natural colour not petrified. 

18. “ The gloffopetra,. or fharks teeth, have like— 
wife been taken out of a rock in Hinderfkelf Park, 
near Malton in Yorkfhire.” Lowthorp’s Abridg.. 


Phil, Tranf, vol. il. p. 430: 
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tire, that their different fpecies are very diftinguifh- 
able. 

13. ‘© Some of the fame pieces are found recent on 
the coaft of Poictou, and others are known to be na- 
tives of more diftant parts of the world. Amongft 
them. are likewife blended fome fragments of the 


more ftony kinds of fea plants, fuch as madripores, 


fungi marin, Pc. "The canton of Touraine con- 


tains full nine fquare leagues in furface, and fur- 


nifhes thefe fragments of fhells, wherever you dig.” 


Thus far M. Buffon. See his Natural Hiftory. 
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14. ** We fhall, however, be lefs aftonifhed at this 
very confiderable quantity of fhells, when we con- 
fider the vaft increafe of fhell fifh. It is not un- 
common to take away a bed of thefe fhell fith, fe- 
veral fathoms in thicknefs ; and though the places 
where they are fifhed for appear to be intirely ex- 
haufted, yet, in the enfuing year, there fhall be as 
many found in all thefe places as before : nor do 
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they were taken, had ever been intirely exhautited. 
15. “ Near Reading in Berkfhire, a continued bo- 


- dy of oyfter- fhells has. been found ; they lie ina 


frratum of greenifh fand, about two feet in thick- 
nefs, and extend over five or fix acres of ground ; 
«« they 
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they are covered by //rata of fand and clay, up- 
wards of fourteen feet deep: feveral whole oytters 
are found with both their valves or fhells lying to- 
gether, as oyfters before they are opened; the 
fhells are very brittle, and in digging them up, one 
of the valves will frequently drop from its fellow. 
Several are dug out entire ; nay fome double oy- 
fters, with their valves united.” Lowthorp’s Abr. 


Phil. Tranf. vol. ii. p. 428. 


16. ‘© In a quarry at the eaft end of Broughton in 
Lincolnfhire, innumerable fragments of the fhells of 
fhell fifth, of various. forts, are found under a /ffra- 
tum of ftone embodied in clay, with pieces of co- 
ral, and fometimes whole fhell fifh, with their natu- 
ral fhells and colours: fome are moft miferably 
cracked, bruifed and broken ; others totally {queez- 
ed flat by the incumbent weight of earth.” Low- 


thorp’s Abr. Phil. Tranf. vol. ii. p. 428. 
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m7. “ Sharks teeth are dug up in the ifle of Shep- 
pey, retaining their natural colour not petrified. 

18. “ The glffopetra,. or fharks teeth, have like— 
wife been taken out of a rock in Hinderfkelf Park, 
near Malton in Yorkfhire.” Lowthorp’s Abridg.. 
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fea clitts, two hundred fathoms below the upper [ur- 
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“* face of the rocks. Nor were they only obferved 


‘¢ upon the face of thefe rocks, but even more or lefs 
« throughout the whole mafs or extent of them. 

‘* ‘This is manifeft from divers rocks hewn down by 
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workmen for making of lime, and other pieces ca- 
** fually fallen from the cliffs. 

20. * Thoufands of foflil teeth, exactly anfwering 
** to thofe of divers forts of fea fifth, have been 
‘* found in quarries and gravel pits, about Oxford.” 
Ray, 3 Dif. p. 178. 182 
r. © At Thame in Oxfordthire, the Jelemmnites 


thunderbolt ftones, are found in a ffratum of 
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** clay, which ftill retain their mative /helly fubfiance. 


22. “ ‘The delemnites found in gravel pits, have 
<¢ fuffered much, by their being rubbed againft each 


‘¢ other in the flu@tuation of waters. 


23. ** The nautili and belemnites are frequently 
‘<< found at Garfing near Oxford. Philof. Tranfaé. 
vol. liv. p. 5. 


24. ** At Weftbere, an obfcure village, about three 


“* miles eaft of Canterbury, many oyfters and other 


fhells 


- . —<— - a ee ae SS - a 
= e ss ~— —————_ 
. y ‘ ae oe: PD ee ee a” 7 


——- 


a 


6G 


6¢ 


4 


t€ 


AND FORMATION OF THE EARTH. 3 


\O 


{hells were dug 


re. | | 
p, at a confiderable depth, toge- 


aid ry) % ap 4 Ya : , a“ 2 a. ‘ | ad ry a. bd + rOU Cc 
ther with an ivoz anchor + and anothe1 anchor was 


7 ) - = 
dug at broom Down, on the fame fide the level. 


r) 
= 


me St A gS 
im - fid ict Cily 
a 


Ht, in Flampfhire, contains a great 
variety of turbinated and bivalve thel ls, which ftill 


retain the native matter and colour a Feus {hells 


‘ TT y _= ae el ry + 2 saci Pa C Torrtr me! *£> - ‘ 
many OT thele altG nati _p Of VCTy diftant regions, 
7 . ~ ° 
“) ¥ ] a” i val &. eS ee a <r - i + a Te} - c ei 
and Otners of them are not known to exift in a li, 
f? 
cap TP he 
ing itate. 


, foflil 


—_ 


ee | eee » =a) 1S, gi. a ee 2 ¢f , 
inells are 10 num rou that Cney are GuUue Up fOr ma- 


nure, and pro Sine excellent crops. Thefe fhells 
retain much of their native marine matter ; they are 
much sae any and blunted, as fhells by rolling on 
the fe a Cogit. 


oy ale Sheppey Ifle, and other parts of Kent, abound 
with foflil fhells, which ftill retain their native co- 
lour and confiftence ; likewife the teeth and verfe- 
bre of fith, and, in particular, thofe of the fhark ; 
alfo the remains of cruftaceous fifhes, as crabs, lob- 
fters, &c. 


26.) Ini jazvhilhve | Catfgrove, in Berkthire, a 


great number of oyfters, are dug up entire, but crum- 


ble into duft, when expofed to the air. In the fame 


<< place 
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‘“* place are alfo found periwinkle fhells, whofe f{pirals 


“are reverfed to thofe in the adjacent fea. «, 
29. ** Rungwell Hill, in Surry, is faid to contain 
c¢ 


oytter {hells not petrified, nor much decayed, and {o 


“< like to oyfters newly taken from the fea, that they 


‘< have been opened for fuch, in expectation of find- 
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ing living filh therein.” Ray 3 Dif. p. 129. 


Ba: Near Stableford, the feat of the Earl of Harbo- 


ist | 
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rough, feveral beds of fea fhells were lately difcovered, 
inclofed in calcarious earth; thefe fhells ftill retain 
their native marine matter, though much decayed. 
The limeftone //frata in that neighbourhood abound 
with different fpecies of foffil fhells, in a petrified 
Osten 
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31. Many parts of Northamptonfhire contain foil 


fhells, in great abundance, in part and wholly petrified, 
and, in particular, a {pecies of oyfter, faid to be a na- 


tive of the Mediterranean Sea. I have in my poffef- 
fion a fragment of a Cormu-Ammionis, Gug up near 
Northampton, which retains its native thell. 

In Mr. Levers excellent Mufeum, are two curious 
{pecimens of the Coruu-Ammonis, with their native 
fhelly matter remaining : fuch inftances are rare, and 


of great value, by pointing out the origin of them. 


4 


AND FORMATION OF THE EARTH. 41 


32. “ In fome parts of Virginia, for feveral miles 
together, the foil is fo intermixed with oytter thells, 
that there feems to be as great a quantity of fhells 
as of earth: how de ‘p they lie thus intermixed, } 
think, is not yet known; for in the broken banks 
they are continued many yards perpendicular. In 
feveral places the fhells are much clofer, and being 
petrified, feem to form a //ratum of ftone. I have 
feen, in feveral places, veins of thefe rocky fhells, 
three or four yards thick, at the foot of an hill, 
whofe perpendicular height might be twenty or 
thirty yards. Of thefe rocks of oyfter fhells that 
are not fo much petrified, they burn and make all 
their lime. 

‘* Often in the loofer banks of fhells and earth, are 
found perfect teeth petrified, fome of them not lefs 
than two or three inches long, and above one inch 
broad ; the part that one might fuppofe to grow 


out of the jaw was polifhed, and black almoft as 


jet, the other brown, and not fg fmooth. 


‘¢ ‘The back-bone of a whale, and feveral ribs, were 
dug up out of the fide of a hill feveral yards deep, 
about four miles diftant from James-Town and the 
river. Another back-bone of a whale, and 
teeth, were found in hills beyond the falls of James- 
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appertaining to thefe fof {fil bodies, and proceed to draw 
fome general inferences concerning the origin of them. 

1. The bodies thus refembling, both in fubftance 
and fhape, the fhells of divers forts of fhell fifth, and 
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likewife the bones and teeth of marine animals, are 
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found on the highett mountains, and in parts remote 


from the fea ; likewife in vallies and deep receifles of 


the earth. 

2. They are found retaining the native teftaceous 
matter, colour, and figure of marine fhells, infomuch as 
not to be diftinguifhed from the fhells of living fifh. 

3. They are alfo found in various ftates of decay, 
and varioufly impregnated with ftony or metallic mat- 
ter ; and even changed to the fubftance of the ftone 
in which they are inveloped. 

4. They are found in the folid fubftance of lime- 
ftone, chalk, clay, &c. difperfed through the whole 

_mafs of the ftrata, more or lefs, from their upper to 
their lower furfaces. 

5. The bivalve f{pecies are found with both their 


valves intire and clofe, as the fhells of living fifh ; and 


Sas 


when they are thus found, they gener: ally compote di- 
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ftinét beds of ca cockles, m afcles , &c, as the fame 
{pecies do in the ocean. 
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6. Wherever beds confift of the fragments of fhells, 
I have ever found them compofed of various kinds, 
confufedly blended together, in like manner as the 
fragments of fhells are in the fea. 

7. Lhe bones and teeth refembling thofe of fith, 
are alfo found, retaining the figure, colour, and polifh 
of recent teeth, and even apparently worn by ule ; 
but though great numbers of them are found, yet the 
number of foflil fhells by far exceeds them. 

Such are the phenomena accompanying thefe foflil 
bodies : therefore the following inferences may be fair- 
ly deduced. 

Firft, Their analogy in fhape and fubftance to the 
fhells and bones of living fifh, together with a gra- 
dual change in the conftitution of their component 
parts, from a teftaceous fubftance to that of ftone, &c. 
evidently fhews, that all fofli tts muft have been 
originally the productions of the fea. 

Secondly, their being found, in all parts of the world, 
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on the higheft mountains, and in parts remote from the 


fea, plainly flhews, that the fea originally prevail 


a iled 
over the earth, from pole to pole — g to chap. \ 
and likewtfe, that thefe marine animals were created 
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prior to the primitive ilands, and confequently prior to 
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ecrreftrial animals, agreeable to the Scripture account. 
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i uraly, Ney are buried at Various GQeptns in the 


earth, and are found IN various flates of decay and de- 
grees of petrefaction ; the efore, it feems to follow. 
that they were entombed, and deprived of life, in fuc- 
ceflive periods of time, according to the former part 
of this Chapter, page 30, 21. 

Fourthly, Thofe which form diftinct beds of oy- 
{ters, cockles, mufcles, &c. y ere confequently Lenerat- 
ed, lived, and died in the very beds wherein they were 
found ; and could not h lave been removed from diftant 
regions of the earth by a flood or floods of water, with 
{0 much order as to preferve their re{pective claffes dj- 
{tinct or feparate from each other. 

Fifthly, Their being entombed in the folid fubftance 


of limeftone, Chalk, &c. plainly teftifies, that al! fuch 


firata mutt have been originally in a ftate of fluidity, 


Co receive them ; according to Chap. i. 

The general agreement of thefe phenomena with 
the refult of the preceding chapters, deduced from the 
laws of Nature, feems to be the moft folid foundatio 
on which general theories can be eftablifhed, or Sts 
all real knowledge in phyfical inguiries can be truly 
derived, 

Here it may not be improper to remark , as a further 
teftimony, that marine animals were created prior to 
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the primitive lands, viz. that no terreftrial animals or 
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vegetables are found inveloped in the limeftone ftrata 


4 
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yihire, which contain the marine productions :* 
y remains of marine animals are ever found in 
the argillaceous ffrata, which contain the vegetable 
impreflions. And it js further to be obferved, that 


the argillaceous fraza, are incumbent on the limeftone 
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Or Caicareous beds : but more of this in the Appendix. 
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General Obfervations on the fuperficial and interior 


Parts of the Earth, 


N oiwithftanding the conclufions we have drawn in 
the preceding chapter, to prove the origin of foffil 
fhells, have fo much the appearance of truth, neverthe- 
lefs, fome objections may pofflibly arife in the minds of 
thofe readers who have been accuftomed to confide: 
mountains and continents as primary productions of 
Nature. Such inquirers may probably reafon thus 
with themfelves : 

«¢ Tf the foflil fhells which are found in the tops of 
‘¢ the higheft mountains were generated, and have li. 
‘< ved and died, in the very beds wherein they are 
‘¢ found, thofe beds muft have been originally the bot- 
‘* tom of the ocean ; and if fo, pray, whence pro 
<< ceeds thefe vaft alterations on the fuperficial parts 
‘¢ of the earth ? Why hath the fea defcended fo far 
‘¢ beneath thofe mighty eminences, the /fs, the Ax- 

des, the Pyreneans, Kc. and why hath it retired 
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that whoever attentively views and confiders the pre- 
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niable data: it is one thing to affert a truth, and an- 
other to prove it; the former leaves the mind in a 
fiate of fufpence, the latter in pofleflion of truth. 

But before we attempt to inveftigate the caufe of 
thefe wonderful appearances, let us endeavour to re- 


collect the general ftate and condition of them. 
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We are told that **« Norway abounds with ftupen- 
dous rocks and mountains, as it were, cloven afun- 


der, or cut with faws, both acrofs and lengthways 


*¢ Some of them are remarkable for their appearances ; 
‘* on the left hand, failing up Joering Creek, there ap- 
** pears fuch a group of the crefts of mountains, as re- 
i 4 


femble the pro{pect of an old city, with towers and 
“© Gothic edifices: fome of them are continually co- 
vered with fnow, whilft the chafms in others make 
‘* way for the light to penetrate. 


‘¢ ‘The fea fhore too, is almoft every where fteep, 


‘ angular, and impending, infomuch that the water, 
“* clofe to the rocks, is generally three or four hun- 
‘¢ dred fathoms deep ; and in Floge Creek no bottom 
é¢ 


can be found with a line of one thoufand fathoms. 
“© Nordall creek is alfo faid to be nine hundred fa- 


‘* thoms deep ; and other creeks, which run thirty 


miles up the country, are alfo faid to be three or 
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four hundred fathoms deep; and the bottom of 
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“¢ the fea and other waters in that country confift o} 
‘¢ rocks, mountains, and vallies, like the land.” 
far Bifhop Pontoppidon’s Hitt. of Norw ay. 
We are alfo told, that many other parts of 
world are in a fimilar ftate to thofe of Norw ay. 
The mountains in Derbythire, and the moorlands of 


of Staflordihire appear to be fo many heaps of ruins, 


and more efpecially the latter; for, in the neighbour- 
hoed of E¢ton, Wetton, Dovedale, Ilam, and Switham- 
ly, the /ffraza lie in the utmoft confufion and diforder. 
They are broken, diflocated, and thrown into every 
poflible direction, and their interior parts are no lefs 
rude and romantic ; for they univerfally abound with 
fubterraneous caverns; and, in fhort, with every pofli- 
ble mark of violence. ‘Ihe caverns near Buxton and 
Caftleton, and the fubterraneous rivers, the Manifold 


and the Hamps, are familiar inftances of the prefent 
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being funk, to the depth of eleven yards, many of thefe 


{tones were found, intermixed with other adventitious 


bodies, from the furface of the earth to that d 
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iome of them were fix or eight pounds weight, and 
lome imaller. Now although Etwall cannot be lefs 
ay : | 
than hiteen or twenty miles from any known quarry of 
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the fame kind, we cannot help concluding that they 
were originally ejected to that diftance; fince fuch ef- 
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fects are frequently produced by fubterraneous explo- 
ons : and what makes this conjecture more probable, 
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On the Alterations produced on the Juperficial Parts of 
the Earth fince the Commencement of Hiftory, by 


Jubterraneous Convulfions. 
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We learn from Pliny and other natural hiftorians, 
that the fuperficial parts of the earth have fuffered 
great alterations, at different periods of time, viz. 

tr. “I hat many mountains have been raifed, and 
others depreffed, or totally f{wallowed, with cities, and 
large diftricts of land ; and that navigable lakes have 
appeared in the places of them. 

2. That many mountains -have likewife been hj- 
vered to pieces, and their fragments thrown into thejr 
adjacent vallies, and even to the diftance of ten or fif. 
teen miles. 

3. That great clefts or fiffures have been frequently 
produced, from whence rivers of water and melted 
matter have flowed, and deluged the adjacent coun- 
tries ; and likewife that great agitations of the fea, 
and alfo rivers, and lakes in the inland countries, have 
frequently accompanied thefe tremendous convulfions 
of Nature. 


Let 


AND FORMATION OF THE EARTH. 


VI 
wn 


Let us, therefore, firft, recite a few recent inftances, 
to ttrengthen the credibility of thofe which happened in 
the more early ages of the world. 


1. We are told, that in the dreadful earthquake, 


> 


vhich deftroyed Lifbon, on the firft of November 1 755; 
the mountains of Arrabida, Eftretta Julio, Marvan, 
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‘¢ and Cintra, being fome of the largeft in Portugal, 


‘* were impetuouuy fhaken as it were to their very 
‘< foundations; and fome of them opened at thei 
cc¢ 


fummits, {plit, and rent in a wonderful manner, and 
‘© huge maffes of them were thrown down into the ad- 
‘« yacent vallies.’’* 


‘‘ A fine new ftone quay, where the merchants land 
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their goods, where at that time about three thoufand 
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5. ‘* One of the Sarjon Hills was rent intwo3 one 
*¢ fide of which fell upon a large town, where there 
‘© was the famous fanctuary of their prophet, known 
«« by the name of Mula Teris ; and the other fide of 
the faid hill fell down upon another large town, and 
‘¢ both towns and inhabitants were all buried undet 
<¢ the faid hill.” 1 

We have likewife many other authentic accounts of 
this fatal and extenfive earthquake, in the periodical 
papers. 


6. ** The earthquake was more dreadful in Barba- 


‘¢ ry than at Portugal; at Mequinez that part of the 
‘¢ city where the Jews refided was intirely {wallowed up, 
‘< and allthe people of that fect, being about four thou- 
‘¢ fand in number, perifhed except feven or eight.||”” 
7. In another paper it is faid, <* The great city of 
‘« Mequinez is no more, it was buried in the bowels of 
* Philof. Tranf. vol. xlix. p. 430. + Ibid, p. 432. 
+ Ibid, p. 431. | Gent. Mag. Jan. 1756, p. 7. 
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the earth, on the nineteenth of November, by a vi- 
Olent fhock of an earthquake, which likewife {wal 
lowed up, at feveral leagues diftance, two camps 
of the moving Arabs, niatedt of four hundred tents, 
containing twenty-five or thirty perfons each, with 
a large tract of country. ’* 

ro. ‘** In the year 1692, a great part of Port-Royal 
in Jamaica was funk by an earthquake, and remains 
covered by water feveral fathoms deep ; fome chim- 
nies and matts of fhips appear above water. Ont 
north fide, above 1ooo acres of land funk. Some 
mountains along the sic betwixt Spanifh-Town 
- and 


others fo thrown on cae that people were forced 


and Sixteen-mile Walk were joined together 


to go by Guanaboa to Sixteen-mile Walk. 

‘¢ At Yellows, a great mountain { {plit, and fell into 
the level land, and covered feveral fettlements. 
Another plantation was removed half a mile from 
the place where it formerly flood. 

‘* In Clarendon precinct the earth gaped prodigi- 
oufly ; and all over the ifland there were abundance 
of openings; nay, many thoufands ; but in the 
mountains are faid to have been the moft violent 


fhakes : indeed they are ftrangely torn and rent, 


* Gent. Mag. December1755, p. 564. 
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‘¢ infomuch that they feem to be of different fhapes 
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‘all the trees, and’ every thing in their way, and 


‘¢ making a path quite from top to bottom.” * 
Q. 2 In the year 16 9 Q; feven hills were funk by an 


beanie. Gao finn stink: 2 =e — ae ee 
‘“* eartnquake, in the ifland of Java, near the head o} 
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‘‘-the great Batavian river, five on this fide and twc 
‘on the other. And nine more were likewife funk 
‘‘ on this fide the Tangarang river. Between t 
‘« Batavian and ‘Tangarang rivers, the land was rent 
‘¢ and divided afunder, with creat clefts, more than 
“ foot wide. 

ro. ** The Pico, in the Moluccos; accounted of 
‘* equal height with that of Teneriffe, was funk by an 


« earth. 
Lowthorp’s Abridg. Phil. Tranf. yol. ii. Pp. 417 
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jurifdiction of the Knights of Malta, was totally 


earthquake, and quite fwallowed up into the earth, 
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12. ‘* In the year 1530, the famous town called St. 


Kuphemia, fituate at the fide of the bay, under the 
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iwallowed up, with all its inhabitants, and nothing 


appeared but a ftinking lake in the place of it. * 
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and not lefs than 59,969 perfons were deftroyed by 
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wt 


the fall of them, in the different parts of Sicily. * 
Having enumerated a few recent inftances of the al- 
terations produced on the fuperficial parts of the earth, 
by fubterraneous convulfions, we may venture to recite 
thofe which happened in the more early ages of the 
world. 

Pliny has not only recorded many extraordinary phe- 
nomena which happened in his own time, but has 
likewife borrowed many others from the learning of 
more ancient nations. 

14. ** Acity of the Lacedemonians was deftroyed 
“< by an Earthquake, and its ruins wholly buried by 
« the mountain Taygetus falling down upon them.” 


/ o 
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Chap. Ixix. p. 3 
15. ‘* Many ftrange effects enfue from earthquakes : 
in one place the walls of cities are laid along ; in 
‘< another they are fwallowed up in deep and wide 
chafms: here are caft up mighty heaps of earth ; 
there, are let out rivers of water, and fometimes of 
‘© fire; in another place, the courfe of rivers are 
‘‘ changed. The chafms fometimes remain wide 
‘¢ open, and thew what hath been fwallowed up ; at 
other times they clofe up again, and conceal all that 


is contained in them, and no vifible marks thereof 


* Lowthorp’s Abridg. Phil. Tranf. vol, ii. p. 408, 409. 
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‘¢ remain, notwithftanding they have many times de- 
‘“« voured cities, and whole tracts of land.”  Pliny’s 
Nat. Hift. chap. lxx. p. 38. 

16. ‘“* I found,” fays Pliny, ‘* in the books of the 
‘¢ ‘Tufcan learning, an earthquake recorded, which 
<< happened within the territory of Modena, when L. 
‘¢ Martius and 8. Julius were confuls, which repeatedly 
‘« dafhed two hills againft each other. With this con- 
‘« flict all the villages, and many cattle were deftroy- 
“ed; and this happened the year before the war of 
‘ our allociates : which I doubt whether it were not 
‘« more pernicious to the whole land of Italy than the 
‘< civil wars. “This event happened in the day-time, 
‘< and was obferved by many Roman gentlemen. 

17. ‘* No lefs a wonder happened in our age, in 
‘* the very laft year of Nero the emperor ; when mea- 
‘< dows and olive rows (notwithftanding the great 
‘¢ public port-way laid between them) pafled into 
<< each others place, in the Marrucine territory.” See 
his Nat. Hift. chap. Ixxiil. p. 39. 

18. ** The greateft earthquake in man‘s memory 
‘¢ was that which happened during the reign of Tibe- 
‘* rius Cefar, when twelve cities of Afia were laid le- 
‘* vel in one night. Ibid. chap. Ixxiv. p. 39. 

Having 
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effects have been produced by thefe dreadful convul- 
fions of nature. 

20. ** Thofe famous iflands Delos and Rhodes are 
‘“« recorded to have grown out of the fea; and after- 
wards thofe that were lefs, namely, Anaphe be- 
** yond Melos, and Nea between Lemnus and Hel- 
‘* lefpont. Alone, alfo, between Lebedus and Pe- 
“os, Thera likewife and Therafia, among the Cy- 
*¢ clades, which firft appeared in the fourth year of the 
“¢-135th Olympiad. Moreover among the fame 
‘* ifles, 130 years after, Hiera: and two furlongs from 
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ite deter 1.10 years, Ihia, even in our time, upon 
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“ the eighth day before the ides o! July, when M. ju- 
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“¢ nius Syllanus, and L. Balbus were confuls. Pliny’s 


Nat. Hift. p. 40, chap. Ixxvii. 

21. This truly eminent author has alfo recorded 
many other contiderable alterations which have hap- 
pened on the fuperficial parts of the earth, at different 
periods of time ; but, for brevity fake, they are here 


I omitted, 
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omitted, being of fuch remote antiquity. To pro- 
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22. “* In the year 726 the ifland Hiera was enlar- 


eed to twice its former dimenfions by the addition. 
of another land, which united fo well to it, that 
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there remains no otner mark of its jOining than a 
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cleft or fiflure, which reaches from one end of the 
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ifland to the other, and in feveral places 1s not fix 
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Miand called Hiera, or the Burnt Ifland, was again 
encrealed by great rocks raifed up by fubterraneous 
hres. ihe fame thing happened again in the year 


1457: but with this difference, that the fubterraneous 
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ifland ; previous to the appearance of fire, the wa- 
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ter was confiderably elevated in that place, and the 


‘¢ wave {preading itfelf round every way; overturn- 
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ed every thing it met, deftroying fhips and galleys, 
«¢ in the harbour of Candia, which was eighty miles 
‘¢ diftant. 

‘¢ The eruption filled the air with afhes and horri- 
ble fulphureous vapours, and dreadful lightnings and 
‘¢ thunders fucceeded. All things in the ifland were 
covered with a yellow fulphureous crutt. Multi- 
<< tudes of pumice and other ftones were thrown up, 
‘© and carried as far as‘Conftantinople, and to places 
<< ata great diftance. ‘The force of this eruption was 


cf ereatett the two firft months, when all the nei 


gh- 
‘¢ bouring fea feemed to boil; and the volcano con- 
‘* tinually vomited up fire-balls: upon the turning of 
‘¢ the wind, great mifchief was done in the ifland of 
«© Santerinum ; many beafts and birds were killed : 
“ andon the 29th of October, and 7th of Novem- 
« ber, fifty men were killed by it. “Ihe other four 
‘* months it lafted, tho’ much abated of its former 
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‘< fiercenefs, yet it ftill caft up ftones, and feemed to 

‘‘ endeavour the making land which, 

‘€ though it do not yet perfectly appear above water, 

yet “tis covered but eight feet by the water. It i: 

ore fathom: 

‘ lefs. See Dr. Hook es Poft. Work, p, 309. 

26. “ Inthe year 1707, another ifland was dif 

<¢ yered, where it, is faid, t 

«< hundred fathoms deep. ‘This ifland continually in- 
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28. ‘© In the year 1628, one of the iflands of the 
‘«¢ Azores, near the ifland o 
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29. “ On the 20th November 1720, a fubterra- 
neous fire burft out of the fea near Tercera, one 
of the Azores, which threw up fuch a vaft quantity 
“ of ftones, &e. in the fpace of thirty days, as formed 
an ifland about two leagues diameter, and nearly 
‘¢ round. 
““ Prodigious quantities of pumice-ftone and half- 
broiled fifth were found floating on the fea, for ma- 
“© ny leagues round the ifland.’’ See Philof. Tranf. 
vol. vi. part il. p. 203. Eames’s Abr. 

30. ** Another example of the fame kind happened 
‘ at Manilla one of the Philippine iflands, in the year 
‘1750. his eruption was attended with violent 
“ earthquakes, to which that ifland, as well as the reft 
of the Philippines, is very much fubject.”” See Rey. 
Mr. Michell’s Conjecture on Earthquakes, p. 16. 

oT: We may add'to the above, the vaft quantities of 
pumice-ftones, which have been fometimes found float- 
ing: upon the fea, at fo great a diftance from the fhore, 
as well as from any known volcano, that there can be 
little doubt of their being thrown up by fires fubfifting 
under the bottom of the ocean: 

32. “ Mr. Garwin relates, that in the year 1726, a 
** Dutch captain failing above eighty leagues. from the 
‘““ eape of Good Hope,. found the fea covered: with 
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pumice-ftones, through the fpace of fix hundred 
leagues. Bertrand’s Dict. of Foflils, vol. ii. p. 126. 
33. *“* Inthe year 1535, a fubterraneous fire burft 
‘‘ open the earth near Puzzoli, and threw up {uch a 
‘* vaft quantity of afhes and pumice-ftones, mixed 
‘< with water, as covered the whole country, and thus 
‘¢ formed a new mountain, not lefs than three miles in 
‘< circumference, and almoft as high as Mount Barbaro, 
‘¢ near a quarter of a mile perpendicular height. 

34. “* Some of the afhes of this volcano reached the 
‘¢ vale of Diana, and fome parts of Calabria, which are 
‘* more than 150 miles from Puzzoli.’ See Sir Wm. 
Hamilton’s Obfervat. on A‘tna and Vefuvius, p. 128. 

35. The few inftances we have related of iflands 
being raifed in the ocean by fubterraneous fires, ftreng- 
then our conjectures concerning the origin of thofe 
iflands and mountains, which have a volcanic appear- 
ance, and are fuppofed to have been produced from 
the fame caufe, anterior to hiftory, viz. Iceland, Fyal, 
&c. in the Northern Sea; St. Helena and Afcenfion 
iflands, between Africa and Brafil ; Eafter or Davis’s 
ifland, Otaheite, &c. in the Southern Ocean ; feveral 
of the Moluccas, in the Indian Sea ; Madeira, feveral 
of the Azores and the Antilles, &c. in the Atlantic 


K 2 Ocean: 
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Ocean; the Lipari iflands, Ifchai, &c. in the Medi- 
terranean Sea. 

The above may ferve to put the reader in mind of 
recollecting many other iflands which have the fame 
appearances; and likewife to fhew that fubterraneous 
fires actually exift under the bottom of the ocean, in 
various parts of the world ; and that others may have 
been extinguifhed time immemorial: let us therefore 
return to a more particular inquiry concerning the 
phenomena produced by fubterraneous fires at land. 

36. ** In the year 1631, a ftone was thrown twelve 
“* miles from the crater of Vefuvius, and fell upon the 
<< Marquis of Lauro’s houfe at Nola, which it fet on 
enTe. 

37- “* In the year 1767, a folid ftone, meafuring 
“< twelve feet in height, and forty-five in circumfe- 
«© rence, was thrown a quarter of a mile from the cra- 
© ter of Vefuvius. The eruption of 1767, though by 
«« much the moft violent in this century, was, com- 
“< paratively to thofe of the years 79 and 1631, very 
«© mild.” Sit Wm. Hamilton’s Obfervations, p. 49. 

38. “ The eruption of Vefuvius, in the year 79, 


<* overwhelmed the two famous cities Herculaneum 
«< and Pompeii, by a fhower of ftones, cinders, afhes, 
“« fand, &c, and totally covered them many feet deep, 

3 ‘f as 
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as the people were fitting in the theatre. _Her- 
culaneum is faid to have been fituate about four 
miles from the crater, and Pompeii at the diftance of 
fix miles; yet the latter appears to have been co- 
vered by that dreadful eruption ten or fifteen feet 
deep; and the former, by that and fubfequent 
eruptions, lies buried fixty or feventy feet deep. 

«« By the violence of this eruption, afhes were car- 
ried over the Mediterranean Sea, into Africa, Egypt 
and Syria; and at Rome they choaked the air on a 
fudden, fo as to hide the face of the fun, to the 
great terror of the inhabitants, who knew not the 
caufe thereof, having not received the news from 
Campania.” See Burnet’s Sacred Hift. vol. 11. 85, 86. 
39. ‘* Inthe year 1632, rocks were thrown to the 


diftance of three miles from Vefuvius.’ —Philof. 


Tranf. vol. ili. p. 68, Baddam’s Abridg. 


C6 


40. ** Inthe year 1533, large pieces. of rock were 
thrown to the diftance of three leagues, by the vol- 
cano Cotopaxi in Peru, and covered the plam of La- 
tacunga ; and near Hambato the earth opened in 
feveral places, of which there ftill remains an afto- 
nifhing monument, on the fouth fide of the town, 
being a chafm or cleft, four or five feet wide, and 
about a league in length.” See Ulloa’s Voyage to 


Peru, part I. book vi. 
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41. ‘* In 1669, ftones of fixty palms in length were 
‘* thrown from the crater of fxtna, to the diftance of 
“one mile, and ftones of lefs fize to the diftance of 
‘‘ three miles. This eruption was accompanied by a 
‘* great darknefs which continued many weeks, 

‘* Alphonfus Borelleus, a learned mathematician of 
‘« Pifa, went into Sicily, while the fa@ was frefh, to 
‘* view and furvey what /Etna had done; and he fays, 
‘* the quantity of matter thrown out at that time, up- 
‘* on furvey, amounted to 93,838,750 cubical paces ; 
‘* fo that had it been extended in length upon the fur- 
‘< face of the earth, it would have reached farther than 
“" 93,000,000 of {uch paces, which is more than four 
** times the circuit of the whole earth, taking 1000 
‘* paces to a mile: ’tis true, all this matter was not 
‘« liquid fire, but in part fand, ftone, gravel, &c. how- 
* ever he computes 63,000,000 paces of this mat- 
““ ter were liquid fire, and formed a river, fome- 
“ times two miles broad, according to his computa- 
‘* tion ; but according to the obfervation of Others, 
‘* who alfo viewed it, the torrent of fire was fix or fe- 
‘¢ ven miles broad, and fometimes ten or fifteen fa- 


‘* thoms deep, and it forced its way into the fea near 


«é 


one mile, preferving itfelf alive in the midft of the 
waters. He likewife obferves, that a ftone fifteen 


‘* feet 


é¢ 
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“¢ feet long was flung out of the mouth of the pit 
‘¢ to a mile diftance ; and when it fell, it came from 
«¢ fuch an height, and with fuch violence, that it bu- 
‘“ ried itfelf in the ground eight feet deep.” See 
Burnet’s Sacred Theory, vol. ii. p. 82, 83. 

42. Confiderable as the above eruptions may ap- 
pear, a greater quantity of matter feems to have been 
thrown out by a volcano in Peru, in the year 1600, 
viz. ** a fhower of afhes, fand, &c. covered all the 
«¢ land thirty leagues one way, and forty leagues an- 
«< other, round about Arequepa, from fix feet to eight 
“¢ or nine inches deep. * Whence it appears, that an 
area of ground equal to 34,650 fquare miles was thus 
covered.’ 

43. “ A mountain in Java, not far from the town 
“ of Panacura, in the year 1586, was fhattered to 
“* pieces by a violent eruption of glowing fulphur (tho’ 
«¢ it had. never burnt before) whereby 10,000 people 
‘© perifhed in the under-land fields. It threw up large 
‘ ftones, and caft them*as far as Pancras.’ Vare- 
nius’s Geog. vol. i. p. 150. 

Thus. the fragments of the ftony /frata are fpread 
over the furface of the earth, to the diftance of many 
miles from the craters of volcanos: and therefore, fince 
fubterraneous expfofions are the only caufes, in Nature, 


yet 
* Dr. Hooke’s Pofth. p. 304, 
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yet difcovered, whence fuch phenomena arife ; may 
we not thence conclude, that all fimilar appearances 
on the furface of the earth, are effefts of the fame 
caufe ’ notwithftanding there are no veltiges of an- 
cient volcanos: now remaining in many parts of the 
world where thefe fragments are fo fcattered about. 

Were we to enumerate all the exifting volcanos in 
the different regions of the earth, together with thofe 
which have apparently been extinguifhed time imme- 
morial; and likewife the many inftances of new volca-~ 
nos burfting forth, we fhould be apt to conclude; that 
{ubterraneous fires either do or have heretofore exifted 
univerfally in the bowels of the earth. 

We have therefore great reafon to prefume, from 
the analogy between the effects produced by fubterra- 
neous fires, and the prefent ftate and condition of the 
earth, defcribed in chap. viii. that all the apparent 
contufion and diforder of the frata, are the undoubt- 
ed effects of fubterraneous convulfions. 

Yet it muft, however, be 8wned, that notwithitand- 
ing the effects of thefe tremendous operations of Na- 
ture, are, in many refpects, perfectly axalogous to the 
rude, romantic appearances on the fuperficial parts of 
the earth: neverthelefs, when they are compared to 


thole vaft eminences, the Alps, the Andes, &c. in point 
of 
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of magnitude, the former feem to vanifh, or become 
too inconfiderable to ftand in competition with the 
latter. 

Whence it appears, that fubterraneous convulfions 
were much more violent in the early ages of the world, 
than they have been fince the commencement of hi- 
{tory : therefore, as the laws of Nature are conftant 
and immutable, it becomes neceflary to inquire why 
they operated with a greater degree of violence ante- 
rior to hiftory, than they have done within the laft 
period of two or three thoufand years. I fhall there- 
fore endeavour to inveftigate this phenomenon in the 
enfuing chapter, and fhew, that it was a confequence 
neceflarily arifing from the nature of things. 


L CHAP. 
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RP EL Ay 2... 


On the Alterations produced by fubterraneous Fires, on 


the fuperficial Parts of the Earth, anterior to 
fiiftory, 


In the preceding chapter we have enumerated fome 
of the moft confiderable alterations which have hap- 
pened to the fuperficial parts of the earth, fince the 
commencement of hiftory, in order ta obferve the ana- 
logy between thofe effeéts and the general ftate and 
condition of the terraqueous globe, with refpect to. its 
craggy rocks, mountains, vallies, &c. Whence it ap- 
pears, that greater inequalities. were produced in the 
early ages.of the world, by fubterraneous fires, than 
any we find upon record ; let us therefore endeavour 
to afcertain the truth of thefe conje&tures. in the fol: 
lowing inquiry. 

Thofe remote operations of Nature, I prefume, 
have but lately engaged the attention of European 
philofophers, although it is fo confiderable a branch of 
natural hiftory, and fo etlentially neceilary to the inve- 
{tigation of many phenomena on the fuperficial and in- 


terior parts of the earth, 


A M. Con- 
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M. Condamine feems to be the firft naturaliit who 
has taken this fubjeét into confideration, and at fo late 
a period as the year 1755. See his Tour to Italy. 

Since that period the Honourable Sir William Ha- 
milton, his Majefty’s plenipotentiary at the court of 
Naples, has happily taken up the fubjeét, and carried 
his obfervations to a much greater length, 

However, thofe of M. Condamine I confider as very 
ingenious, and worthy of farther obfervation--- 

‘* All the mountains and hills about Naples,” fays he, 
“* will be found, upon examination, to be huge heaps 
‘* of matter, vomited out by volcanos which are now 
** extinct, whofe eruptions, anterior to hiftory, feem to 
‘* have formed the ports of Naples and Puzzoli. It js 
** not in Naples alone, and its neighbourhood, that J 
** have met with fuch like fubftances. As my eyes have 
‘¢ been accuftomed to diftinguifh the different ema- 
“* nations of Vefuvius, and efpecially the lava, under 
‘¢ its variety of afpects, I could trace it with eafe and 
“* certainty the whole way from Naples to Rome, 
** even to the very gates, fometimes pure, and again 
“* combined with other fubfances. 

‘¢ ‘The whole infide of the mountain Frafcati, 
<< where was Cicero’s Tufculum; the chain of hills 
‘* which extend from Frafcata to Grotta-F errata, Ca- 

Be “<< ftel- 
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ftel-Gondolfo, and even to the lake Albano; a 
good part of the mountain Tivoli ; thofe of Ca- 
pravola, Viterbo, &c. confift of beds of calcined 
ftones, pure afhes, cinders, gravel, a fubftance like 
iron drofs, terra-cotta,.and lava properly fo called : 
in a word, fo like, in all refpects, to the compofi- 
tion of the foil of Portici, and to the materials 
which have iffued out of the fides of Vefuvius, un- 
der fuch a diverfity of forms, that the fight alone is 
fufhcient to diftinguith all théfe feveral fubftances. 
The afhes are manifeft, both from their colour and 
tafte. It is impoffible for any one who has atten- 
tively examined the productions of Vefuvius, not to 
be fatisfied of a perfect.refemblance between them 
and thofe he will meet with at every ftep, in his 


way from Naples to Rome, from Rome to Viterbo, 


‘from Rome to Loretto, &c. 


«< Tt then neceffarily follows, that all this part of 
Italy has been ruined by. volcanos. ‘Thofe. plains, 
now fo fmiling and fertile in olive-trees, mulberry - 
trees, and vines, like the hills at prefent about Ve- 
fuvius, have like them been overfpread with burning: 
inundations, and:bear; as they do, not only within, 
but on their furface, infallible marks of fiery tor- 


rents, whofe: waves are now fixed. and confolidated, 


c< bearing 


cé 


cé 


cé 
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bearing teftimony of vaft ignitions, prior to all mo- 
numents of hiftory. 

‘© When.I fee, on an elevated plain, a circular ba- 
fon, furrounded with calcined rocks; the verdure 
with which the neighbouring fields are covered, im- 
pofe not on me: I inftantly perceive the ruins of an 
ancient volcano, as | fhould perceive, beneath the 
{now itfelf, the traces of an extinguifhed fire, on fee- 
ing an heap of ¢cinders:. 

‘« If there be a breach in the circle, I ufually find out, 
by following the declivity of the ground, the traces 
of arivulet, or the bed of a torrent; which feems as 
it-were hollowed in the rock ;- and this rock, when. 
examined clofely, appears frequently to be nothing 
more than lava, properly fo called. 

‘* If the.circumference of the bafon has no breach, 
the rain and {pring waters which affemble there hav- 
ing no iffue, generally form a lake in the very 
mouth of the volcano. 

‘< A few days after the fight of the lake Albano it- 
felf, (and the calcined matter with which its banks. 
are powdered, left no room ‘to doubt any longer of 
its origin.). I faw manifeftly the profound funnel or 


{haft of an ancient volcano, in the mouth of which 


-the. waters had accumulated themfelves,.. Its erup- - 


§S - f10n- 


ee 
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tion, of which hiftory makes no mention, muft have 
been anterior to the foundations of Rome, and even 
of Alba, from whence this lake has taken its name; 
a period amounting to near three thoufand years. 

‘© At the fight of the traces of fire diffufed in the 
environs of the lakes of Borfello, de Rociglione, and 
Bracciano, on the road from Rome to Florence, J 
had formed the fame conjeCtures, before I had feen 
either Vefuvius, or the matter which it vomits forth. 
I pafs the fame judgment, by analogy, on the lake 
Perugia, and feveral others in the interior part of 
Italy, which I only know by the map. 

‘““ In fhort, I look upon the Appenines as a 
chain of volcanos, like that of the Cordeliers of 
Peru and Chily, which run from north to fouth, 
the whole length of South America, from the pro- 
vince of Quito tothe Terra Magellanica, 

«« The courfe of the volcanos of the Cordeliers jg 
interrupted ; a great number of them are either ex- 
tinguifhed or {mothered, but fevera] ftill remain ac- 
tually burning. The old ones alfo frequently revive 
and fometimes new ones are kindled, even in the 
bottom of the fea. Nor are their efiects, on that 
account, lefs fatal. 


<“ A few 


“ 
a 
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“ A few years fince both Lima and Quito, two 
capital cities of Peru, became the vi@tims of thofe 
two kinds of volcanos. 

‘¢ ‘The chain of the Appennines which divides the: 
continent of Italy, in like manner from north to 
fouth, and extends as far as Sicily, prefents us ftill 
with a pretty great number of vifible fires under 


- different forms. 


‘“‘ In Tufcany the exhalations of Firenzuolo, and 
the warm baths of Piza in the ecclefiattical ftate, 
thofe of Viterbo, Norcia, Nocera, &c. in the 
kingdom of Naples, thofe of Ifchia, Solfatarra, Ve- 
fuvius; in Sicily and the neighbouring ifles, Aetna, 
or Mount Gibel, with the volcanos of Lipari, 
Stromboli, &c. But other volcanos of the fame 
chain, having been quite extinguifhed from time 
immemorial, have left only fome remains behind, 
which, though they may not always ftrike at firft 
fight, are not at all lefs diftinguifhable to attentive 
eyes. 
‘“« In thort, the earthquakes which at various times 
have over-run feveral of the cities of Italy and Si- 
cily; that which fwallowed up: St. Euphemia in 
1535; that which deftroyed Catana in 1693; that 
which opened the gulphs of Palermo in 1718; and 
‘* that 


t 
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that which over+run Syracufe, recall tomy remem- 


brance the difafters of Valparaifo, Callao, Lima and 
Quito, in South America, and clofe the parallel be- 
tween the Cordeliers of Italy and thofe of Peru: 
the features of refemblance are but too ftriking. 

<¢ [donot afurm that all mountains are in the cafe 
of the.Appennines ; I could not obferve the fame 
appearances in that part of the Alps which I tra- 
veled over; but I have found the fame in Dauphiny, 
Provence, and feveral places where they were never 
looked upon as the effects of fire. Itis not therefore 
in Italy alone that the veftiges of calcination and vitri- 
fication are'to be met with, but alfo-in places where 
volcanos have never been fuppofed to have exifted ; 
France affords inftances, and poflibly moft coun- 
tries. My conjectures about the ancient volcanos 
of Italy, of which I find marks inall parts, and on 
the lava, which I difcovered even in places where 
I the leaft expected it, appear to me fo evident, that 
my only wonder was, they fhouldbe new. ‘They 
were however looked upon as whims, in acountry, 
where I ftill think, nothing more than the ufe of 
one’s eyes is neceflary to produce the like, &c.” 

Thus far the obfervations of M. Condamine; which 


are happily confirmed by thofe of his excellency Sir 


William 


A 
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William Hamilton, who has alfo added many new and 


interefting obfervations on the ancient volcanos of 


Italy. 


‘«« It would require,” fays he, “ many years clofe 
application to give a proper and truly philofophical 
account of the volcanos in the neighbourhood of 
Naples; but I am fure fuch an hiftory might be SiVv- 
en, fupported by demonftration, as would deflroy 
every fyftem hitherto upon the fubject. 

‘¢ We have here an opportunity of fleeing volcanos 
in all their different ftates. I have been this fummer 
in the ifland of Ifchia; it is about eighteen miles 
round, and its whole bafe is lava. The great 
mountain in it, near as high as Vefuvius, I am con- 
vinced, was thrown up by degrees ; and J have no 
doubt in my own mind, but that the ifland itfelf 
rofe out of the fea; in the fame manner as fome of 


the Azores. 
‘< Tam of the fame opinion with refpect to mount 


* Vefuvius, and all the high grounds near Naples ; 


having not yet feen in any place, what can be cal- 

led virgin earth. 

‘¢ IT had the pleafure of feeing a well funk at the 

foot of Vefuvius, and clofe by the fea fide. At 

twenty-five feet below the level of the fea, they 
M ‘* came 
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came to a ffratum of lava, and God knows how 
much deeper they might have ftill found other lavas. 
‘«* At the convent of the Dominican friars, called 
Madona del Areo, fome years ago, in finking a well, 
100 feet deep, a lava was difcvered, and foon after 
another ; fo that in lefs than 300 feet deep, the 
lavas of four eruptions were found. 

‘¢ From the fituation of this convent, it is clear, 
beyond a doubt, that thofe lavas proceeded from the 
mountain called Somma, as they are quite out of 
the reach of the exifting volcano. 

‘< From thefe circumftances, and from the repeated 
obfervations that I have made in the neighbourhood 
of Vefuvius, | am fure no virgin foil is to be found 
there, but that all is compofed of different /raza of 
erupted matter, even to a great depth below the 
level of the fea. 

« In fhort, I have not any doubt in my own mind, 
but that this volcano took its rife from the bottom 


‘of the fea ; and as the whole plain between Vefu- 


vius and the mountains behind Caferta, which is beft 
part of Campania-Felice, is under its good foil com- 
pofed of burnt matter ; I imagine the fea to have 
wathed the feet of thofe mountains, until the fub- 
terraneous fires began to operate, at a period cer- 
tainly of the moft remote antiquity. 


« The 
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‘© ‘The mountains at the back of Caferta are moftly 
6 (ace of limeftone, and therefore very ditterent from 
1 Signor Van Vite lli, the 


“ 


‘ thofe formed by fire; thou: 


o} 
1) 


“nn 
¢ 


celebrated architect, has said, me, that in c utting 


the famous aqueduct of Caferta through thofe moun- 


e 
is 


tains, he met with fome {oils that had been evident- 
‘* ly formed by fubterraneous fires.” Sir Wm. Hamil- 
tons Obfervations on Vefuvius and #’tna. 

Many other inftances might be added, to fhew that 
the effe&ts of volcanos, in the early ages of the w orld, 
were much fuperior to thofe which hay happened 
within the laft period of two or three pny years : 
which leads us to a further inquiry why greater effe4s 
were produced in the early ages of the world, than 


have been fince the commencement of hiftory. 
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CTT ARs Er: 


Of fubterraneous Fire, and its Effects, from the firft 
Increment of Heat to its full Maturity. Of the 
Deluge. Of the Origin of Mountains, Continents, 
Rec. Of the Improbability of a second univerfal 
Flood. 


Tue ‘nftances we find recorded of volcanos, and 
their effets, leave no room to doubt the existence, 
force, and immenfity of fubterraneous fires ; not only 
under the bottom of the ocean, but likewife under 
mountains, continents, &c. in all parts of the world. 

But from what principles they were generated, at 
what diftance of time from the creation of the world, 
or whether nearer to its center or to its furface, is per- 
haps not afcertainable, whilft the phenomena of fire 


remain in fo much obfcurity : for, according to the ce- 
lebrated chymift M. Macquer, ‘‘ an accurate diftinc- 


“© tion has not yet been made between the phenomena 
‘© of fire a@tually exifting as a principle in the compo- 
‘© {tion of bodies, and thofe which it exhibits when 


‘s exifting feparately in its natural ftate : nor have pro- 
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per and diftinét appellations been afligned to it un- 

« der thofe different circumftances :” * therefore, nei- 
ther the ¢zme, the place, nor the mode, in which fub- 
terraneous fire was generated, can be truly afcertained. 

However, this we know moft affuredly, that a cer- 
tain degree of moitfture and drynefs are productive of 
fire in the vegetable and mineral kingdoms ; and like- 
wife, that thofe fires are generated from the firft incre- 
ment of heat, and gradually increafe to their full matu- 
rity. Therefore, if we were allowed to reafon from 
the analogy one part of nature bears to another, we 
fhould conclude, that fubterraneous fire was generated 
from the fame elementary principles, and alfo gradually 
increafed to its full maturity. 

Having premifed thefe matters, let us return to the 
chaotic ftate of the earth, and endeavour to trace the 
progre eflive operations of fubterraneous fire, from its 
firft ‘ncrement of heat, and mark its effects on the in- 
cumbent //rata. 

If a certain degree of moiiture and drynefs 

were equally as necefiary to the production of fire in 
the bowels of the earth as in the vegetable and mine- 
ral kingdoms, it feems to follow, that thofe parts of the 
globe which firft began to confolidate, were alfo the 


firft which began to generate fire: therefore as the cen- 


* Sce Elements of Chymiftry, vol. i. p- 
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trai parts began to confolidate fooner than the more 


fuperticial, parts, (fee chap. v.) there is fome probabi- 


ty that they were the firt ignited. 


4 


_ 
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2. It has alfo been obferved, (chap. v.) that as the 


s> 


earth began to confolidate by the union f fimilar par- 


. e axtat . 2 


ticles, an univerfal famenefs prevailed either in the fame 


firatum,or in the centra! part of the earth: 


ts ah re Oe) 
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ah 


whence it 


p ml le, . 


appears, that fubterraneous fire was generated univer- 
{a] y in the fame point of time, either in the fame fira- 
tim Or in the central] part of the earth, 


increafed to its full maturity. 


and gradually 
3. All bodies expand with heat, and the force or 
power of that law is unlimited - therefore, as fubterra- 
neous fire increafed, jts expantive force would gradu- 
ally increafe, until it became equal to tl 


weight. Gravity and expanfion bein 


1€ incumbent 
g then equal, and 
the latter continuing to increafe, became fuperior to the 
former, and diftended the incumbent /frata, as a blad- 
der forcibly blown. 


4. Now if this fire was furrounded by a fhell, or 
cruft of egua/ thickne/s, and of equal denfity, its incum- 
bent weight mutt have been equal: on tl 


the furrounding fhell or cruft were unequally thick, or 


unequally denfe, its incumbent weight muft have been 
unequal. 


1€ contrary, if 


5. Hence 
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5. Hence it appears, that as the primitive iflands 
were uniform protuberances gradually afcending from 


the deep, fee chap. vi. the incumbent weight mutt 


have been unequal ; for as the {pecific gravity of ftone, 
fand, or mud, is greater than that of water, the in- 
eumbent weight of the former muft have been creater 
than that of the latter. 

For example: Let plate VIII. reprefent a fection 
of the antediluvian earth; A B C, the primitive 
iflands ; DD the bottom of the ocean; and F Fa 
firatum of fubterraneous fire. 

Now the incumbent weight, at ABC, being preater 
than at D D, the bottom of the fea would confequent- 
ly afcend, by the expanfive force o F, fooner than 
the iflands A B C. ‘The bottom of the fea being thus 
elevated, the incumbent water would flow towards the 
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fea was more or lefs elevated; and this effe@ muf 
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in the central part of the earth. 

ire operated univer- 
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appears, \ 2. that iubterraneous 


lally in the fame /f/v-atum, with the fame degree of force, 
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ut_ appears much more probable, that the deluge pre- 
vailed univerfally over the earth, than partially ; and 
more efpecially when we confider the elevation of the 
antediluvian hills, according to chap.vi. But more of 
this hereafter. 


But the tragical fcene endeth not with an univerfal 
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flood, and the deftruction of terreftrial animals : for the 
expanfive force of fubterraneous fire, ftill increafing, 
became fuperior to the incumbent weight and cohefion 
of the frata, which were then burft, and opened a 
communication between the two oceans of melted 
matter and water. 

The two elements coming thus into contact, the /zr- 
ter would be inftantaneoufly converted into fteam, and 
produce an explofion infinitely beyond all human con- 
ception ; for it is well known, that the expanfive force 
of water thus converted into fteam exceeds that of 
gunpowder in the proportion of fourteen thoufand to 
five hundred.* 

The terraqueous globe being thus burft into milli- 
ons of fragments, and from a caufe apparently feated 


* The expanfive force of water converted into fteam, by different 
degrees of heat, has lately been inveftigated experimentally ; and Iam 
informed the ingenious author intends to prefent his obfervations to the 
public. 
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nearer to its center than its furface, mutt certainly be 
thrown into ftrange | heaps of ruins : for the fragments 
of the raza thus blown up, could not poflibly fall to- 
gether again into their primitive order and regularity : : 
therefore an infinite number of -fubterraneous caverns 
mutt have been formed, probably many mules, or ma- 
ny hundreds of miles below the bottom of the antedi- 
luvian fea. 
Now it is eafy to conceive, when a body of fuch an 
immenfe > magnitude as the earth was thus reduced to 
an heap of ruins, that its incumbent water would im- 
mediately defcend into the caverns and interftices there- 
of; and | by approaching fo much nearer towards the 
center, than in its antediluvian ftate, much of the ter- 


rettrial furface would be left naked and expofed, with 


| a 


all its horrid gulphs, craggy rocks, mountains, and 
other diforderly appearances. 

‘Thus the primitive ftate of the earth feems to have 
been totally met: imorphofed by the firft convulfion of 
Nature, at the time of the deluge ; its frata broken, 
and thrown into every poflible degree of confufion 
and diforder. Thus, thofe mighty eminences the Alps, 
the Andes, the Pyrenean mountains, &c. were brought 
from beneath the great deep---the fea retired from thofe 
valt tracts of land, the continents----became fathom- 
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lefs; environed with craggy rocks, cliffs, and impend- 
ing fhores; and its bottom fpread over with mountains 
and vallies like the land. 

It is further to be obferved of the horrid effects of 
this convulfion----that as the primitive iflands were 


more ponderous and le/s elevated than the bottom of 
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the fea, the former would more inftantaneoufly fub- 


fide into the ocean of melted matter, than the latter: 


| 


therefore, in all probability, they became the bottom 
of the poftdiluvian fea: and the bottom of the ante- 
diluvian fea being more elevated, was converted into 
the poftdiluvian mountains, continents, &c. This cons 
jecture is remarkably confirmed by the vaft number of 
foffil fhells, and other marine exuviz, found imbedded 
near the tops of mountains, and the interior parts of 
continents, far remote from the fea, in all parts of the 
world hitherto explored. 

The above phenomena have generally been afcribed 
to the effects of an univerfal flood ; but we prefume 
fuch conclufions were too haftily drawn : for it mani- 
feftly appears, upon a more {trict examination of the 
various circumftances accompanying thefe marine bo- 
dies ; that they were actually generated, /ved, and 
died, in the very beds wherein they are found ; and 
that thofe beds were originally the bottom of the 


ocean, 
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ocean,* though now elevated feveral miles above its 
level. Thus we find a further agreement between na- 
tural phenomena and the laws of Nature. 

Hlence it appears, that mountains and continents 
were not primary produCtions of Nature; but of a 
very diftant period of time from the creation of the 
world. 

It may, perhaps, be objected, that many of the 
above foffil bodies are natives of very diftant regions 
of the earth, and could not have exifted in climates 
wherein they are found, according to the prefent con- 
dtitution of Nature. Thefe objections will be confi- 
dered in the following chapter. 

To avoid prolixity, in the inveftigation of the de- 
luge, &c., many interefting phenomena re{pecting earth- 
quakes have been omitted - we fhall, therefore, take 
this Opportunity of Introducing fome of them, before 
we proceed to fhew the improbability of a fecond uni- 
verlal flood. 

r. Frevious to an eruption of Vefuvius, the fea re- 
tires from its adjacent fhores, and leaves its bottom dry, 
till the mountain is burft Open, when the water returns 
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2. Before volcanos burft open the bottom of the fea, 
the water rifes in thofe places, confiderably above its 
former level, runs in mountainous waves, towards the 


lefs elevated parts and deluges diftant fhores. See p. 63, 
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length, and difcharges fuch vaft quantities of water as 
to deluge the adjacent countries, of which we have had 
feveral inftances, both in Europe and South America. 
In the year 1631, feveral towns were deftroyed by an 
eruption of boiling water from Vefuvius ; and in the 
year 1755, an immenfe torrent of boiling water flow- 
ed from A‘tna, a mile and a quarter broad, down to 
its bafe. See Sir Wm. Hamilton's Obfervations on Ve- 
fuvius and tna, p. 82. 

4. Eruptions are generally accompanied with thun- 
der and lightning, and fucceeded by inceflant rains. 

5. On the 1ft of November 1755, the memorable 
era of the earthquake at Lifbon, not only the fea, but 
lakes and ponds were violently agitated all over Eu- 
rope. see Philof. Tranf. vol. 79+ 

Moft of thefe phenomena teftify the immentfe force of 
fteam generated by melted matter and water, in the 
bowels of the earth ; for, in the firft inftance, Mount 
Vefuvius and its adjacent fhores being more elevated 
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by the fteams, than the bottom of the diftant fea ; 
the water retreats from the fhores towards the lefs ele- 
vated parts, and leaves its bottom dry. When the 
fteams find vent, by the eruption, the mountain fubfides 
to its former level, and the water returns to the fhore. 

The fecond inftance fhews, that the bottom of the 
fea is more elevated than the land ; therefore the wa- 
ter retires, in mountainous waves, towards the lefs ele- 
vated parts, and overflows the coatt. 

The third is not only a corroborating inftance, to 
{hew the expanfive force of fteam ; but likewife coin- 
cides with the Mofaic defcription of the deluge, “ zhe 
“< fountains of the great deep were broken up.” 

‘The fourth feems to have fome analogy to that dread- 
ful event. 

The fifth phenomenon feems to arife from the fame 
caufe. When the frata incumbent on the melted 
matter are elevated by the force of fteam ; the im- 
pending roof is apparently feparated from the liquid 
mafs ; and this feparation may be laterally extended to 
the diftance of many miles from the original fource of 
the fteam, according to its quantity, and degree of its 
expantive force. 


Now if thefe conjectures are true, the confequences 


thence arifing are manifeft. The /rata immediately 


over 
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over the fteam firft generated being more elevated than 
thofe in the a¢t of feparation, the horizontal pofition 
of the earth’s furface muft confequently be altered, fo 
as to produce an undulation of the water in lakes, 
ponds, &c. asin veflels fuddenly elevated on one fide 
more than on the other; and thus continue in motion, 
alternately overflowing the oppofite banks, until the 
omentum acquired by the firft impulfe is gradually 
overcome. 

That fteam is the principal agent whence thefe phe- 
nomena arife, I prefume will be readily granted by 
thofe who have carefully attended to the Rev. Mr. 
Michell’s obfervations on the caufe of earthquakes. 
Now, as one of the properties of fteam is condenfation 
by a {mall degree of cold, the fame degree of expan- 
five force can Only exift during the fame degree of 
heat : therefore the incumbent weight cannot become 
elevated to any greater diftance than fubterraneous fre 
is continued. This being granted, it feems to follow, 
tha as the waters were thus agitated on the r1ft of No- 
vember 1755, through an extent of country not lefs 
than 3000 miles, there muft have been one continued 
uninterrupted mafs of melted matter of the fame ex- 
tent at leaft. And this idea feems to he corroborated 
by thofe vaft explofions which were heard in fome of the 

3 Derby- 
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Derbyfhire mines, about ten o’clock in the morning fo 
fatal to Lifbon. See Appendix. 

The above examples ferve to illuftrate the po- 
werful and extenfive effects of fteam, produced by 
melted matter and water: truths well known to foun- 
ders, particularly to thofe converfant in cafting gold, 
hlver, copper, brafs, and iron. ‘* About fixty years 
‘* ago, a melancholy accident happened from the caft- 
ing of brafs cannon, at Windmill-Hill, Moorfields, 


where many {pectators were aflembled to fee the me- 


ce 


tal run into the moulds. ‘The heat of the meta! 
of the firft gun drove fo much damp into the mould 
of the fecond, which was near it, that as foon as the 
“¢ metal was let intout, it blew up with the greateft vi- 
olence, tearing up the ground fome feet deep, break- 
ing down the furnace, untiling the houfe, killing 
many people on the fpot with the ftreams of melted 
‘© metal, &c. See Cramer’s Art of Affaying Metals. 
Englifh tranflation, p. 323. 

The inflammable vapour or ¢ mp, iN mines, occa- 
fions violent explofions ; but they are only momentary, 
as the firing of gunpowder. On the contrary, thofe 
from volcanos frequently continue many months, with 
great violence, which plainly fhews that thote fteams 
muft be continually generating from the above caufes. 


Having 
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Having endeavoured to trace the progreflive opera- 


tions of fubterraneous fire ; the caufe of an univerfal 
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tlood ; the origin of mountains, continents, and other 
regular appearances, on the furface and interior parts 
of the earth; [ purpofe now to inquire into the im- 


probability of a fecond univerfal deluge ; and to thew 
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why fubterraneous convulfions produced more violent 
effects in the early ages of the world than they have 
done fince the commencement of records. 

It will readily be granted that the raza had origi- 
nally an uniform, concentric arrangement ; and like- 
wife that they had acquired their greateit degree of co- 
hefion and firmnefs, previous to their being burft and 
thrown into heaps of confufion: it is therefore evj- 
dent that a much greater degree of force was requilite 
to overcome the incumbent weight and cohefion of 
the frata, in that firm, uniform ftate, than can be 
requifite to feparate the fractured parts thereof ; con- 
fequently, the fame degree of power can never be ac- 
cumulated, whilft fo many fiffures and volcanos daily 
give vent to the expanfive vapours, and thereby coun- 
teract their violence. 

Now as the expanfive force of fubterraneous fteams 
in the poftdiluvian world is fo much inferior to thofe 
in the antediluvian ftate of nature, and the mountains 
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of the former fo much fuperior to the hills of the lat- 
ter ; the prefumption is great, that the earth can never 
be deluged a fecond time from the fame caufe ; nor its 
ftrata futter the fame degree of violence. 

But after all our refearches into thefe vait operations 
of Nature, the magnitude of the earth fo much exceeds 
the bounds of human conception, that we can form no 
adequate idea of its bulk, nor of the relation the moun- 
tains, and other inequalities, bear to its diameter : 
therefore, let us reduce it to fuch a fcale as we can di- 
itinctly view and comprehend. 

Now as the earth is nearly 8000 miles diameter, it 
may be fuficiently accurate for our purpofe, to reduce 
it to a fcale of 80 inches; fince one inch will then 
bear the fame proportion to a globe of 80 inches dia- 
meter, as 100 miles does to the diameter of the earth. 

As one-tenth of an inch is to a globe 8o inches di- 
ameter: {o isa mountain 10 miles perpendicular height, 
to the earth. 

Again, as one-hundredth part of an inch is to a 
globe of 80 inches, diameter: fo is a mountain one 
mile perpendicular height to the earth. 

And as the thicknefs of a human hair is nearly equal 
to one four-hundredth part of an inch, it will nearly 
bear the fame proportion to a globe 80 inches dia- 

O meter, 
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meter, 4s 2 mountain one-fourth of a mile perpendicu- 
lar height does to the earth. 

Thefe relations being duly confidered, we fhall be 
enabled to compare the elevation of the antediluvian 
hills with the poftdiluvian mountains. Some of the 
latter we know, from geometrical and barometrical 
ment{uration are upwards of three geometrical miles, 
15,756 feet, above the level of the fea. [See Ulloa’s 
Voyage, vol. i, p. 442.] Whereas we cannot fuppofe 
the former were more than 59° or 100 feet perpendi- 
cular height above it ; fince it appears, chap. vi. that 
they were formed by the action of the tides, as fand- 
banks are formed in the fea. 

Now the inequalities on the earth’s furface, before 
and after the flood, being thus compared, they afford 
fome idea of the great alterations which the fuperficial 
part of the earth underwent at the time of the deluge ; 
and of the impoffibility of a fecond univerfal flood ari- 
fing from the fame caufe in any future age. 

It remains now to inquire what effeéts were produ- 
ced in the temperature of the air and feafons of the 
year, in confequence of this fiupendous convulfion of 
Nature. 
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P.S. As the diftenfion of the rata, obferved in the 
former part of this chapter, may appear highly impro- 
bable to fome readers, I take this opportunity of recit- 
ing the reverend Mr. Michell’s obfervations on the elafti- 
city and compreffibility of ftone, &c. mentioned in his 
excellent Treatife on Earthquakes, note, p. 34, as fol- 
lows: ‘* The compreflibility and elafticity of the earth 
‘© are qualities which do not fhew themfelves in any 
‘¢ great degree in common inftances, and therefore are 
‘¢ not commonly attended to. On this account it is 
‘‘ that few people are aware of the great extent of 
‘“¢ them, or the effects that may arife from them, where 
“* exceeding large quantities of matter are concerned, 
‘¢ and where the compreflive force is immenfely great: 
‘¢ The compreflibility and elafticity of the earth may 
‘¢ be collected, in fome meafure, from the vibration of 
‘¢ the walls of houfes, occafioned by the pafling of car- 
‘‘ rijages in the ftreets next to them. Another in- 
‘«< ftance, to the fame purpofe, may be taken from the 
‘« vibration of fteeples, occafioned by the ringing of 
«< bells, or by gufts of wind: not only fpires are mo- 
“ ved very confiderably by this means, but even ftrong 
<“ towers will fometimes be made to vibrate feveral 
‘< inches, without any disjointing of the mortar, or 
‘« rubbing the ftones againft one another. Now, it is 

O 2 ‘¢ manifeft, 
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*< manifeft, that this could not happen, without a 
** confiderable degree of compreilibility and elafticity 
‘© in the materials of which they are compofed.” 

Now, if fo fhort a length of ftone as that of a ftee- 
ple, vilibly bends, by fo {mall a degree of force as the 
ringing of bells, or a blaft of wind ; may we not con- 
clude, that the fraza, in the primitive ftate of the 
earth, might become confiderably diftended, by an un- 
limited force L$ 3.] and therefore occafion an univer- 
fal deluge, according to the preceding conclufion, 
p- 87,58. Since it appears that if a globe 80 inches 
diameter only, fuffered a degree of expanfion equal to 
the thicknefs of a human hair; the fame degree of 
heat, by analogy, would have raifed the bottom of the 
ocean one fourth of a mile ; which is above four times 
higher than the primitive iflands were fuppofed to have 
been elevated above the furface of the fea. 
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Of the Temperature of the Air, and Seafons of the 
Year, arifing from the Production of Mountains and 


Continents at the Time of the Deluge. 


IR the preceding chapter, we have endeavoured to 
prove one univerfal deluge ; the improbability of a fe- 
cond ; and to fhew that mountains and continents 
were not primary productions of Nature, but of a very 
diftant period of time from the creation of the world : 
a time when the ffrata had acquired their greateft de- 
gree of cobefion and firmne/s, and when the marine 
fbells included in them were totally changed to a. frony 
fubftance. 

Let us therefore inquire what effects. thofe great al- 
terations on the fuperficial parts of the earth, occafion- 
ed in the temperature of the air, and feafons of the 
year, after the flood ; when the altitude of the moun- 
tains was apparently 187 times higher than the hills im: 
the antediluvian world. 

This 
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as are commonly known though not afcertained with 


This inquiry, happily dependeth on fuch phenomena 


lo much accuracy in the different parts of the world, 
as the importance of the fubje¢t requires. 

1. It is generally obferved, that the interior parts of 
continents are fubject to greater extremes of heat and 
cold, than the exterior, or the coafts of the fea. _Firft, 
from the continuance of /ro/f and /zow, in the former, 
at a time when it will not lie on or near the coaft of the 
latter. Secondly, from the plants and fruits of the 
earth being burnt up within land, when there is an 
zereeable verdure on the fhore. 

2. Hence Cornwall, being a peninfula, is lefs fubject 
to extremes of heat and cold, and to fudden tranfitions 
from one extreme to another, than the central parts of 
England: ‘* vegetables flourifh all winter in the for- 
‘¢ mer, which can only be preferved in the latter by 
‘<< artificial means: nor have they feldom any froft till 
‘*¢ after Chriftmas, but a temperate air, and an exceed- 
‘¢ ing fine verdure on the ground ; their {pring feafons 
<< are indeed colder, and laft longer than in the central 
<< partsof England.” See Dr. Borlace’s Nat. Hift. of 
Cornwall. 

3. “© The temperature of the air in Norway differs 
** more than.a ftranger could well imagine in the fame 

** parallel 
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parallel of latitude ; for on the eaft fide of Norway 
the winter's cold generally fets in about the middle 
of October, and continues to the middle of April ; 
the waters are frozen to a thick. ice, and the moun- 
tains and vallies are covered with {now. 
4. ‘© Yet when the winter rages with fo much fe- 
verity on the eaftern fide of Norway, the lakes and 
bays are open on the weftern fide, though in the fame 
parallel of latitude ; the air, indeed, is mifty and 
cloudy, but froft is feldom known to laft longer than 
a fortnight or three weeks.. 
5. ‘* In the center of Germany, which is 200 leagues 
nearer the line, winters are more fevere than in the 
diocefs of Bergin, where the mhabitants often won- 
der to read in the public papers, of froft and fnow ia 
Poland and Germany, when they have no fuch wea: 
ther there. 
6. ‘© The harbours of Amfterdam, Hamburgh, Co- 
penhagen and Lubeck, are frozen ten times oftener 
than the harbour of Bergin; and when the harbour 
of Bergin is frozen, the Seine at Paris is generally in 
the fame condition. 
7. ** Itfeldom happens that the bays and'creeks are 
frozen over in Norway, except thofe that run far up 
thecountry.. Inthe other parts of the weftern coaft, 
2, ‘¢ hard 
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‘* hard winters, or lafting frofts, are feldom heard of.” 
See Pontop. Nat. Hitt. Norway. 
8. ** It is well known to all who fail northward, a: 
far as Jat. 77. that the coafts are frozen up many 
leagues, when the open fea is not fo ; no not even 
under the pole.” 
9. ** Some years fince, a company of merchants at 
Amfterdam, who advanced 100 leagues above No 
‘«« ya Zembla, towards the eaft, difcovered a fea free 
from ice, and very convenient for navigation.» 
Lowthorp'’s Abridg. Phil. Tranf. vol. iii. p. 611. 

ro. “* And weare well affured, by the teftimony of 


«« Capt. Baffin, that the northern parts of Greenland 


*¢ are lefs incumbered with ice than the fouthern : 


‘* and that he found no ice in Baflin’s Bay, though in 
‘« lat. 74; and, as he advanced ftill further north, he 
‘«« found the air more foft and temperate; very diffe- 
‘«¢ rent from what he had felt in Davis's Straights, and 
* on the fouth of Greenland.” 

rr. “© And it appears, in the journals of Frederick 
«< Martin of Hamburgh, a man of good credit, that 
‘* when Spitibergen is doubled three or four degrees, 
‘¢ to the north, no more ice is to be feen.”’ 

12. ** Capt. Wood likewife obferves, in a paper 
é< 


which he publifhed before he performed his voyage, 
3 << that 
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‘¢ that two Dutch fhips had proceeded northward, 
‘* as far as latitude 89°, and there found the fea free 
‘¢ from ice, and of an unfathomable depth ; as ap- 
*¢ pears by four of their journal! , which though fepa- 
« rately kept, concur in thofe circumftances.”’ 

12. “ Captain Wood farther adds, that a Dutch- 
‘© man of great veracity had aflured him, that he had 
‘¢ pafled even under the pole, and found the weather 
‘© as warm as at Amfterdam. * 

13. Other navigators have alfo obferved, that the 
weather was warm in lat. 88° north, and the fea per- 
fectly free from ice, and rolling like the Bay of Bif- 
cay. 

14. The fame author mentions another fhip hav- 
ing failed within half a degree of the pole ;{ with ma- 
ny other interefting accounts of navigators having ad- 
gitieed to high latitudes ; infomuch that no doubt can 
remain of the high feas under the pole being open, at 
all times, and fit for navigation, though much incum- 
bered with ice in lower latitudes. “The caufe of thefe 


phenomena will be confidered in its due place. 


* Univerfal Muf. Dec. 1776, p. 505. 
: . pore ee eee 
+ See the Hon. Daines Barington’s Obiervations on the Probability 
of reaching the North Pole, p. 11. 


+t Ibid, p. 21. 
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15. Ihe continent of North America, we are told, 


is fubject to great extremes of heat and cold, and to 


; ~~ 
he Et aly rr 


fudden tranfitions from one extreme to another. 


16. That in South Carolina, though fituate almoft 


twenty degrees more fouth than London, froft is fome- 
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times very intenfe ; at others they have a degree of 
heat equal to 100° Fahrenheit's fcale. 

17. “© At Cape Henry, lat. 36° 30’ north, the tem- 
‘< perature of the air and feafons are much govern- 


4 
ist 
. 

= 


‘“ ed by the winds in Virginia, both as to heat and 
“< cold, moifture and. drynefs, the variations of which 
‘«* are very remarkable ; there being often great and 
‘« fudden changes. ‘The north and north-weft winds 
‘< are very nitrous and piercing, cold and clear, or elfe 
‘< ftormy ; the fouth-eaft and. fouth, hazy and fultry 
‘* hot. Their winter is a fine clear air, mild and dry, 
‘¢- which renders it very pleafant; their frofts are fhort, 
‘< but fometimes fo very fharp, as to freeze the ri- 
‘ vers over, though three miles broad ; nay, even 
“ the Potomack. river, where it. is near nine miles 
** broad: * 
. 
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13. We are alio told, that their lakes and rivers are 
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generally frozen. over early in the winter, and remain 


in the fame ftate till late in the {pring, though fituate 
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Lowth. Abr. Phil. Tranf. vol. tn. p. 570. 
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land; and that at Quebec the mercury will frequent! 
3 = « - 


mark 100° at one time and 40° or 50° below the freez- 
ing point at another. 

19. In Maryland the temperature of the air has been 
truly afcertained by Fahrenheit’s thermometer. The 
following table fhews the refult of four years obferva- 
tions, v2. 1754, 1755, 1756, 1757. See Philof. 
Tranf. vol. li. p. 62,82. To which is added a com- 
parative view of the climate of London, for the fame 
years ; fhewing the greateft degree of heat and cold 
in each month.* | 

The firft column contains the months; the fecond., 
marked H, fhews the higheft ftate of the mercury ; L 


S y 


the loweft ; and V, the variation in each month. 
For example: London, January 1754, the higheft 
ftate of the mercury was 48°, the loweft 25°, the varia- 
tion 23°; Maryland, 61° the higheft, 21° the loweft, 


and 40° the variation. 


* See Gentleman’s Magazine for the above years, 
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| LONDON, Lat.5.° 30 |) MARYLAND. Latz 39° | 
— I (ff) <a <—_— ose .)) <pEtamebes | | eeeseee = |_—_—— — ee Se | | TS ER 
} 
Mon 1755 LTRs (757 || 1754 || 1755 1750 |} 1757 
AlLlv elev v{ale Shalt LV HIL JV} HILIV |} Hy] LIV 


| o——— Se el —_———- | —_ - | --— —— '--—-- ees | ee ——_ 
ee —_—_— —— 


4.512711 8114 9]306 olla 28116 6121140 6923146117 3} 15/5816 5|10}5 5 
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Mar} 36/2937 so39fsasie9j ssa aarapaes| “|| - P9235 
Age a1||6s\42 23115313 a2 a gol317aiaa!31 B0}40140 8 3/2915 4165 30135 

sha eal assed lp abe 

77161|:6|{7 ; ol4 as 671 s6lr11 87/56)31 i |e pa ie id bd 

fl fell le oe 
hoe -|-|-| s6lcahc [4 7 - 76|s4|22 88 62)26 90\61|29 9 3|68)251}90/67 23 
Se Galea =lfrasb alfa scalleea sfocbal z|loalstoiclloshale 
O&. | 5613917 6 5l4n)2 ma earn nant 36}39/|90 = 67 43/24 
ls tf fi al ea Sepp 
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By thus comparing the climate of London with that 
of Maryland, it appears, that the latter-is fubject to 
much greater extremes of heat_and cold than the for- 


mer.” 


The 


* Although Fahrenheit’s thermometer is generally known, it may 
not be improper to name the relative degrees of heat and cold refer- 
red to in the above table. For example: 32° marks the firft incre- 

ment 
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The following table is a farther teftimony, that the 
continent of America is not only fubject to great ex- 
tremes of heat and cold ; but likewife to great and 
fudden changes from one extreme to anothers 

The firft column contains the year, month, and day. 
Thofe N° 1, 2, 3, fhew the ftate of the mercury, 1. 
morning, 2..noon, and 3. evening. ‘The column D, 
fhews the variation of temperature each day; M, the 
monthly variation. 

Thofe numbers marked thus — denote the number. 
of degrees below o. For example: January 3, the 
number —24, fignifies that the mercury was 24° below 


0, or 56° below the freezing point. 


ment of freezing ; 48° the temperatuce of common fpring water; 68° 
that of Matlock Bath ; 82° Buxton Bath ; 96° vital heat; 114° 
King’s Bath, at Bath ; 212° the heat of boiling water ; and likewife, 
that cold increafes in the fame proportion below the freezing point. 


+ Notwithftanding the fuperiority of Fahrenheit’s feale, it is much 
to be withed the freezing point had been marked o, as it would have 
fimplified the mode of regiftering the obfervations.. For initance : on 
the 6th of January in the morning, the mercury marked —29° below 
o, in the evening 35° above o, which fhews a variation in the tempe- 
rature of the air, equal to 64°: for.29.4635 = 64 3 therefore, by 
means of a fcale afcending and defcending from the freezing point, 
64° would exprefs the degree of cold, and avoid the above numerical 


yperation, 
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The preceding obfervations evidently fhew that the 
continent of North America is fubje¢t to much greater 
extremes Of heat and cold tha n- England; and likewife 
to more fudden tranfitions Sie one extreme to ano- 
ther : therefore, let us endeavour to compare the tem- 
perature of the air in Great Britain with that in iflands 
of lefs magnitude, and thofe with the temperature of 


the air at fea. 


1. It is well known, that in the fouth-weft os of 


Ireland, myrtles grow in common with oth r fhrubs, 
and that they even arrive to the ama ing height of ten 
or twelve feet; though in oan parts of England they 
are only Mtl x 2 art,,and perhaps, in no part of 
it, flourifh with the fam: cegree of luxuriancy : whence 
it appears, that the climate of Ireland is more tempe- 
rate than that of England. 


mT ae eS 
2. The Orkneys, we are told, are more fubjec&t to 


tw 
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rain than {now or froft, which do not continue fo long 
as in other parts of Scotland. 

3. In Farro Ifland, lat. 62° north, froft feldom con- 
tinues longer than a.month, and is withal fo moderate, 
that ice is never feen in an open bay; nor are fheep or 
oxen ever brought under cover. 

A Manca , fituate lat. 32° north, is not fubject to 


ey 
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ereater degrees of heat than. England. 
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5. In Goree, lat. 15° north, they breathe a cool and 
temperate air, almoft the whole year round, being con- 
‘tinually refrefhed by land and fea breezes.* 

6. St. Helena, :fituate lat. 16°fouth, is alfo extreme- 
ly temperate, as appears by the obfervations of Dr. 
Mafkelyne, in the year 1761. 


Observations on the Temperature of the Air at 
ST. HELENA, 1761. 


April 25]73° May 1|72°% 
26173 21°72 
27/73 | 3\72 
25/73 | 4|7% 
2917 : 5 | 7° 
30|72 6|70 

7|72 
SS ide FF 


4. And according to the obfervations of our late 
navigators, moft of the iflands in the fouthern hemi- 
fphere, enjoy a degree of temperature and fertility 
much fuperior to the chmate of England. 

Though it appears from various circumftances, that 


iflands of lefs magnitude than Great Britain are lefs 


* Adenfon’s Voyage, p. 104. 
7 Philof. Tranf..p. 440. 
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fubject to extremes of Aeat and cold ; yet the pheno- 
menon of /azd and /ea breezes, which generally accom- 
pany thofe within or near the tropicks, feems-to fhew 
that they are fubject to greater tranfitions from heat to 
cold, than the atmofphere at fea: therefore, fince the 
temperature of the air on iflands has not been generally 
afcertained, it becomes neceflary to inveftigate the 
caufe of thofe alternate breezes from /ea and Jand, 
the only teftimony to prove that the temperature of the 
former is more equable than the latter. ‘The pheno- 
menon is as follows: 
In the middle, or hotteft part of the day, the 

{fea breeze blows towards the land, in every poflible 
direction. 

2. In the middle, or coldeft part of the night, the 
land breeze blows towards the fea, in every a di- 
rection, and thus they a ilternately y fucceed each ot her, 
as conftantly as night .and days 

This extraordinary phenomenon feems to arife from 
the following unalterable laws of Nature : namely, 
thofe properties of the air by which it is fubje¢t to ra- 
refaction by heat and:condenfation by cold ; and in 
part to the iflands being fituate within the torrid zone, 
where days and nights are nearly of equal length, at all 
times of the year. 
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Now it is a truth commonly known, that the fun s 


heat operates more powerfully on the furface of land 


* 
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ee 


than on the furface of water ; for the former not be- 


Y _. 


ing a conductor of heat, it confequently accumulates 


upon its furface to a confiderable degree, more than on 
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the furface of water; therefore rarefies the incumbent 


—" ” 


air, more than the atmofphere at fea : for water being 


a conductor of heat, it becomes more equally diffufed 
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throughout its whole mafs ; by this means the equili- 
brium of preffure between the two atmofpheres is de- 
ftroyed : therefore as the land atmofphere is rendered 
{pecifically lighter than the air at fea, the former 
afcends by the fuperior weight of the latter : therefore 
the fea breeze blows towards the land in every poflible 
direction. When night approaches, the fun’s heat 
abates, until the land atmofphere becomes equally denfe 
with that at fea. ‘Ihe equilibrium of preffure being 
thus reftored, the fea breeze totally ceafes. Cold in- 
creafing by the abfence of the fun, and its fudden de- 
parture below the horizon, accumulates on the furface 
of the iflands, and condenfes their incumbent atmo- 
fpheres more than that at fea : for water being alfo a 
conductor of cold, it becomes equally dittufed through- 
out its whole mafs, and cannot accumulate as on the 


fur- 


{2 +* ‘ ry | > J *K af | ] ¢ = P 7 <q° ~ s “ 
iurface of the land.* The land i a being thus 


rendered fpecifically heavier than the air at fea, conti- 
nually defcends, by its fuperior Sait and blows in 
ea | Sad Bs net 1 . : ; J ‘ 
all directions towards the fea; till the fun returns, and 


reitores the two atmofpheres to an equal dentity. The 
air then. becomes fag nant, and remains in a quiefcent 
ftate, tillit is again rarified by the accumulation of 
heat, as before. 


x ] — bala ae: 


That the fea has a property of conducting or diffufine heat and cold 
throughout its whole mais, plainly appears from the experiments lately 
Bayley, on board his majefty’s floop Ad- 
venture, on her late voyage towards the fouth.t The refult was as fol- 
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mM< ide on its temperature by Mr. 


IWS 
( External air : 2 72°% 
1772, Aug. 27. J The fea near its furface_ - 70° 
At the depth of 80fathoms 68° 
External air - - Phas 
Dec. 27. 2 The fea near its furface - 22, 


At the depthof i160fathoms 332 


alr - - 6 


i 
4 
1773> Aug, 20 The fea near its furface ~ Bg 
| At the denth of 140 fathoms 56: 
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Hence the fea becomes the great regulator in the temperature of cli- 
mates. 

That land is not a conductor of heat and cold appears from the uniform 
temperature of ipt rings near the furface of the earth : for water contained in 
wells not more than ten or twenty yards deep, varies nothing in its tem- 
perature, winter nor fummer: being conftantly about 48°. On the con- 
trary, the fea conforms as above to the temperature of the atmofphere. 


_ la) : ; ie = = - a T + la “34, ar, A fa] a 
+ See the Aftronomical Obfervations, publifhedby Mr, Wales, p. 206, 208, 210. 
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Thus by an alternate rarefaGtion and condenfation 
of the air at land, and an uniform temperature of the 
air at fea, the land and fea breezes fucceed each other 
with as much regularity as night and day. 

Such are the apparent caufes of the land and fea 
breezes which accompany the iflands fituate within the 
torrid zone. Whence it appears that the temperature of 
the air atfea, is more conftant and uniform than upon 
iflands ; and this conclufion is abundantly confirmed 
by the obfervations contained in the following table. 
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According to the preceding obfervations, the burning 
heats of the torrid zone, and the intenfe cold in the frigid 
zone, are not altogether owing to their refpective fitu- 
ations, but rather to the different quantities of land. 
May we not therefore conclude, that if the terraque- 
ous globe was univerlally covered with water, as in 
its primitive ftate, that the temperature of the air, 
would yet be more univerfally equable from pole to 
pole ; infomuch that froft and {now could have no 
exiftence on the face of the earth? For the high 
{eas being open at all times, and not frozen at all, is 
apparently owing to its being a part of the great Pa- 
cific Ocean, and the intenfe cold in lower latitudes, 
to the near approach of the two continents. 

Now fince it appears that extremes of heat and 
cold are confequences necefflarily arifing from moun- 
tains and continents: it evidently follows that they 
only commenced with the great alterations wrought 
on the fuperficial parts of the earth at the time of the 
deluge. Whence it appears, that the antediluvian 
{tate of Nature was more univerfally adapted to ani- 
mal and vegetable life, than the poftdiluvian ftate of 
it. It is therefore reafonable to fuppofe, that it was 
more univerfally inhabited by every fpecies of the 
animal and vegetable creation; which I fhall endea- 
vour to prove in the following chapter. 
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GH AP. XIV. 


On the Temperature of the Air, and Seafons in the 
Antediluvian World. Of its being more univer- 
fally habitable than the Poftdiluvian World. Some 
Inquiry into the Caufe of animal ana vegetable 
Exuvie being found remote from their native Ch- 
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Havinc enumerated many inftances in the pre- 
ceding chapter, to fhew, that the burning heats of 
fummer, and the feverities of winter, commenced with 
the production of mountains and continents at the 
time of the deluge ; it becomes neceffary now to en- 
quire into the temperature of the air and feafons of the 
antediluvian world. 


According to the chapters v. and vii. the terraque- 


ous globe was originally covered with water, and its 
primitive ‘(lands raifed from beneath the deep by the 
undulation of its tides, as fand banks are raifed in the 
fea: whence it is prefumed, they were of little extent 
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or elevation, compared to the mountains ana continents 


in the poftdiluvian world. 
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Now fince it appears from the preceding obferva- 


tianc CNIIOMNTeEr . aed l regi Y = 1s ie ate. i hoa os . 
tions, chapter xiii. that the burning heats in the tor- 


rid zone, and the imtenfe cold in the frigid zone, are 
not wholly owing to their re{pective fituations or di- 
from the line; but principally to thofe va 
tracts of land the continents : may we not therefore 
conclude, that as the magnitude of the primitive 
iflands was fo much inferior to that of the continents, 
that the temperature of the air and feafons of the 
former, were much lefs fubjeét to extremes of heat 
and cold than the latter. 

Such being the ftate of the antediluvian world, it 
feems to follow, that its different regions were univer- 
fally habitable; and therefore were inhabited by a 
much greater variety of animals and vegetables, than 
can now be {fuppofed to exift in them according to the 
prefent conftitution of Nature. 

This being granted, it feems to unfold that wonder- 
ful phenomenon of foffil fhells, and other exuvize of 
marine animals and vegetables being found imbedded in 
the earth, fo extremely remote from their native cli- 
mates ; and oftentimes depofited with as much order 
as beds of living fhell-fifh are in the fea. See chap. 
Vil. p. 44. 
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Natural phenomena thus coinciding with th 
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il. 
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of phvbeal reafoning. is 4 farther teftimony that the 


temperature of the air and feafons in the antediluvian 


world, were more univerfally adapted to animal and 
vegetable life, than the prefent conftitution of the at- 
mofphere ; and likewife tnat ix; different lepjons were 
inhabited by a much greater variety of fpecies than 
they are at prefent. 

The antediluvian world being thus univerfally inha- 
bited before the inclemency of the feafons commenced, 
the following confequences would necefflarily arife. 
Firft, Thofe animals whofe conftitutions were not 
formed to withftand the feverities of the frigid zone, 
would certainly perifh. secondly, Thofe which fur- 
vived would become natives of the climates favourable 
to their exiftence. Such were the effects produced by 
the great change in the temperature of air. 

A fimilar inftance happened in the year 1739, Oc- 
calioned by that long and fevere froft. The weftern 
coaft of England being plentifully ftored with {collop 
fhell-fifh ; it was obferved, that the {pecies almoft to- 
tally perifhed by the inclemency of that long feafon. 
--- This [had from good authority. 

To fuch like caufes we may afcribe the deftruction 
of various {pecies of animals and vegetables, in diffe- 
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bed of oyfters, &c. could have been removed two oi 


three thoufand miles from their native climates, in the 
fpace of two or three months. And, fecondly, it is re- 
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fuppofe they could have been removed with fo much 


order, as to form diftinct a of oyiters, cockles, &c. 
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flood.; and alfo to convince us, that the alterations 
in the conftitution of the climates, and the deluge it 
felf, were undoubtedly effects of the fame caufe, and 
produced at one and the fame time, as reprefented in 
chap, xil. and xill, 
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Their Names and Places where found. Native Climates. 


SEA Torrtorst, feveral kinds ; ang 
Hawkfoill, Loggerhead, and Green f Weft Indies. 
Species. Sheppy land? “<..— = 

nn 

Mancrove TREE Oysters. Shep- 
‘ : : VW eft Indies. 
py Ifland Ss : : rd | 

Coxcomse TREE OystTeERs. Ovxford- 
fhire, Gloucefterfhire, Dorfetfhire, 

d Hanover Je tee a, ee 


VERTEBRA, and PALATES of the Or- 


Coast of 


Guinea. 


Eaft and 
W eft Indies. 


BES. Sheppy Hland, and many other 


parts of England 2 


Nottinghamfhire, Oxfordfhire, and 
Y orkfhire, . 
Artuicators TEETH. Oxfordfhire, 


Sheppy Ifland : 


Eaft and 
WV eft I 710 /, 1é5 e 
W eft Indies. 


CrRocoDILe. Germany, i 


The BanpEpD Buccinum. Oyxford- 
fhire, and the Alps 
The Dirpinc SNAIL, and Srar FIsu. | 


Weft Indies. 
Sheppy [land : s f ft Tr 


Tait BuccinumM. Sheppy ner Eaft Indies. 


Hordel Cliff, Hampfhire 


- 
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Now fince it appears, that the exuvie of marine 
animals are found remote from their native climates, 
and accompanied with a variety of circumftances, 
fhewing that they were actually generated in the cli- 
mates where they are found ; it appears highly proba- 
ble that thofe climates were originally 1 fuitable to the 
nature of their exiftence.* 

The antediluvian world was therefore more univer- 
fally adapted to animal life, than the.poftdiluvian ftate 
of Nature. 

Confidering the great diverfity of feafons before and 
after the flood, leads me to inquire into their diferent 
effeéts on the period of human life, in the enfuing 


chapter. 


* The preceding catalogue of animal exuvie is principally fe- 
teéted from the marine creation, as they are more immediately in a 
‘tate of freedom to inhabit thole resions moft agreeable to them, than 
the terreftrial fpecies. 
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PECTS 02, ve and 
| after the Flood. 
A 
| | Accorpinc to the preceding chapters xii. xiii. 
be 


and xiv. the following phenomena plainly appear. 


Firft, That mountains and continents emerged from 


8 
Cc) 


beneath the deep at the time of the deluge 


Secondly, That the burning heats in the torrid zone. 
and the intenfe cold in the frigid zone, are not whol- 
ly owing to their re{pective fituations, 


but rather to 
thofe immenfe tras of land, tl 


le comtinents. 

Thirdly, That the temperature of the air and fea- 
fons, in the antediluvian world, were lefs 
tremes of heat and cold 


fubyect to ex- 
, and more univerfally adapted 
to animal and vegetable , 


ifé, than the prefent conftitu- 
tion of Nature. 


Thefe confiderations lead me to inquire into their 
different effe&s on the period of human life. 
1. It is a truth commonly known, th 


at temperate 
climates are more friend] y to animal 
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and vegetable life, 
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‘* as in the Orcades ; nor fo long in Africa, though in 


the fame parallel of latitude, as in the Canaries and 


‘< ‘Terceras ; and the Japonians are longer lived than 
“« the Chinefe, though the Chinefe are made for long 


= 


‘¢ life. And am is no wonder, fays his Lordfhip, 
‘« feeing the air of the fea doth heat and cherifh in 
ooler regions, and cool in hotter. 

«<« ‘The countries which have been obferved to pro- 
‘* duce ong livers are thefe, Arcadia, A*tolia, India 


¥ 


‘¢ on this fide the Ganges, Brafil, Taprobane, Britain, 
“ Treland, with the iflands of the Orcades and He- 
‘< brides.” See Hiftory on Life and Death, p. 21 

Italy is generally confidered as a more temperate cli- 
mate than that of England, and productive of greater 
longevity ; though we have many long-lived people in 
Britain. “The above noble author has recited many 
inftances of great longevity in Italy, as follows: 

«© ‘The year of our Lord feventy-fix, the reign of 
‘¢ Vefpafian, is memorable ; for in that year there 
‘‘ wasataxing. Now taxing is the moft authentic 
‘ method of knowing the age of men. In that part 
‘* of Italy, lying betwixt the Apennine mountains and 
‘¢ the river Po, there was found an hundred and twen- 
ty-four perfons that either equalled, or exceeded, an 
‘« hundred years of age: namely, 
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cc Fifty 


IND 


<¢ Fifty-four 
Fifty -{even ~ 
Pasi fan Ts 


‘¢ PBefides the 
=) Boe st ER 5 
Three were - 


Two . ~ 


One, in Bruxells 
One, in Placentia 
One k 


in raventla 
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Six were - 
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above, Parma 


~ waned .2Aan! 
a) oe FOO years CcaCn. 
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t 
sory 
we 
et 


Dian, 
lac 


Placentia, ten 3; whereof 


11O years each. 


whole name was 


33 


Marcus Aponius. 


l{hip has alfo enumerated many other peo- 
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fice, to fhew that temperate climates are productive of 
long life. 


ot 


YE 


England and Ireland contain many inftances of great 


longevity ; but probably cannot boaft of fo many old 


pon. ae 


people exifting in any one xra, as we find there have 


been in Italy, though by the following table it appears 


‘ 
i 
, 
t 
F 
. 
. 
> 
¢ 
: 


that they contain more than could well be imagined. 


AIEAREE OF LONG EV it. : 
Names of the People. | Age. |Places of Abode. Living or dead. | 
| Thomas Parre — -— — 152 |Shropfhire Nov. 16, 1635. | 
| Henry Jenkins — -— 116g /Yorkthire Dec. 8, 1670. | 
| Robert Montgomery — —] 126 ditto — {Living in the year 1670. | 
A mA ~ af Pie y i 
Anonymous — — —/ 140 ETO 5 es hl R Fass 
es : 30th living’ KF = 7 
Bis Son) oe —j/ 100 ditto — [dats oh | 
The Countefs of Defmond 140 {lreland — | 
: 
Mr. Ecletton — — [4.2 ditto — 1691. 
J. Sagar — — — 112 {Lancafhire 1668.f 
—— lawrence — 
simon Sack — — 141 |Irionia — |May 30, 1764. 
“i pqyels att pon | 
Col. Thomas Winfloe 146 |Ireland — |Auguft 22, 1766, 
Francis Confift — — 150 |Yorkfhire January 1768. 


Chriftian Jacob Drakenbet 
Margaret Forifter = 


j 
Her daughter — — 
| 


Norway — |June 24, 1770.’ 


Cumberland | Liv; a. 

ary, Aving, 1771. 
Francis Bons — — france — |Feb. 6, 176 
John Brookey — — § Oe 


7 T) = Rr (e 
james bowels — — 


i >) /°9-¢ 
Devonfhire |Living, 1777.° 

Pg ath be Ls 
Kilinworth* |Aueuft 15, 1656. 
\W : 


John Tice — — 


140 a — |Living.’ 
| 


5 |Worcefterfh. |March 1774. 
fohn Mount —_—_ — 126 |Scotland —JFebruary 27. 1776.° 
: ~ poet Le 
A coldfmith — — [4c 
Mary Yates — — | [26 
+ And attended to give Evidence at York * Annual Regifter, p. 18). 
|Affizes. 3 Daily Advertifer, Nov. 18, 1997. 
* In Warwickshire. * Ibid, March 1774. 
{ See Philof. Tranf, vol. 111. p. 306, 307, > Morning Poft, Feb. 29, 1776. 
1308, 309. Lowthorp’s Abr. © Daily Advertifer, June 24, 1776. 
* Derham’s Phyfico-'Theol. p. 173. 7 Ibid, Auguft 22, 1776. 


| 
france —-~ |June 1776.° 
Shropfhire —— 1776.’ 


| 
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“ ‘ ¢ ry ra . f% le tel a a a et ~ + " 1. “> ¢ ~~ > }. . ‘ . » <4 ~ + fu 46 
[he accounts borrowed from the public papers were 
1] ‘gatek aal a Re pe. wig pee twe ’ ; 
collected by a gentleman whofe veracity may be re- 
a a , / 
spe J - | gy Es ry o— a a ? ¢- = ge am 1, 
lied on, though he unfortunately omitted fome of the 


authorities. 
1A/7 - - ‘ y g dd | c> — sry Be ae > © = ge ~4 47 i ‘ 
vWVe may AG! to tne pr ~GIDS ODICIVALIONS, that | 
natives of America are fhorter lived than thofe of Eng- 
land ; and that a Britifh conftitution wil 
America thananative one. |] 
relied on as a matter of fact, 
Now fince it appears that temperate climates are 
conducive to long life in the poftdiluvian world, is it 
not reafonable to fuppofe, from the unalterable laws of 
Nature, that the fame caufe produced the fame effec 
before the flood? and if fo, the essen Is great 
that the antediluvians lived to a much greater age than 
the poftdiluvians ? for asa more eaten emperature 
prevailed over the different regions of the earth in the 
former ftate of Nature, than aa in the latter, may we 
not thence conclude, that the longevity of the “ited 
leavra: “ {t yre t] r = 4 d ap ; f h > oe ae leg a ee 
luvians mult greatly exceed that of the poftdiluvian 
race of men? 
: {pecially wl re id 
And more efpecially when we again confider, that 


our firft parents were brought into the world with con- 


ftitutions perfectly free from all thofe taints and im- 


purities which the latter inherit from the intemperate 


S 2 modes 
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) 
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modes of life in preceding ages, and at the 
provided with food, the moft fuitable to the 1 
their exiftence. 


= is ae ena hs et. | Sone =— apa 
confiderations it appears highly prot 
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that ir1o Many OF tne pottdil uvians {urvive the 
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an hundred and thirty or an hundred and forty, un 


~ 


the difadvantages of conftitution, climate, &c. the an- 


=" 


4 } 45 tes oe ot | : , ’ 
tediluvians muft certainly have furvived the age of 


i 


veral hundred, according to the Scripture account, 


Other circumftances apps arently concurred in favour 


of the antediluvian longevity : namely that univer- 


{al temperature which prevailed over the earth in the 


firft ages, and the fucculent ftate of its furface, are cir- 
cumiftances which would apparently produce great 
luxuriancy in the vegetable kingdom, and fufhce the 
calls of human nature without art and labour; there- 
fore no anxious cares or jealoufies invaded their repofe 
property and dominion being then unknown, men nat 
away their time in perfect fecurity ; therefore, as har- 


mony. thus univerfally prevailed both in the heavens and 


the Beith. it would certainly favour the longevity of 


is° 
our firft parents, or ftretch out their lives greatly be- 
yond the reach of human conception. 
But, alas ! the production of mountains and conti- 
nents at the time of the deluge, put a- final period to 
= ee j ] 


, 
that 
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that univerfal harmony which prev ailed over the ante- 
diluvian world. The burning heats of the torrid zone, 
and feverities of the frigid zone, were then brought 
forth : thus were men under the neceflity of protect- 
ing themfelves from the inclemency of the feafons, by 
building huts, of inhabiting caverns under ground. 
Neceflity, therefore, may be confidered as the parent. of 
property, dominion, &c. Such were apparently the 
confequences arifing from the great change in the con- 
ftitution of the atmofphere, at the time of that dreadful 
convulfion of Nature. 

From that «ra, the period of human. life gradually 
contracted to its prefent ftandard ; and, for the fame 
reafon that a conftitution removed from a temperate to 
an intemperate climate, will laft longer in the latter than 
4 native conftitution ;, for the fame reafon, an antedi- 
luvian conftitution would wear longer in the poftdi- 
luvian world,.than thofe born a after the flood. 


Having thus confidere ed the longevity of the antedt- 


luvians, and the See of human life after the 
flood ; let us take a view of the ancient records, and 


oy between the former anc 


4 


obferve the analogy 
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| . Wie ee) ano Lo OOS 
Before the Flood. Years. After the Flood. Years. | 
. | Aten — 9. 930 | Noahafter the flood — 250 l—gs 
; . Seth —— ee gi2 | Shem after the flood — coz |—6c 
r Tk 9O¢ -pepoaxad — — 438 | 
4 Cainan — — -— og1o]}] Salah — — . 492 
~ Mabalatul =). == 895} Ebr —~ —, —. 464 
' . Jared —_— — — g62 Peleg — — —. 239 | 
‘ | Metheufelah — — o069/Reu — — — 239 | 
s Lamech — ee ee eee ee | 
«| Noah before the flood 600 | Nahor — — — 148 | 
= | hem before the flood 98 | Terah — — —  20¢ | 
= Abraham —_ — L765 
= aac — — — {480 
| Jacob — — — 147 


Jofeph* — — — fio 


Thus we find from the Mofaic account, that the 
period of human life, from Adam to Noah, continued 
nearly of the fame length ; and from the flood became 
gradually contracted to its prefent ftandard, in the 
{pace of 898 years, as in the inftance of Jofeph, all 
which perfectly coincides with the inferences deduced 


from the general laws of Nature, chap. xii, xiii, xiv. 


Such are the periods of human life before the flood, 
according to Sacred writ : and though they cannot be 
truly afcertained from phyfical daza ; yet it muft be 
i owned, that the caufes afligned for the longevity of the 


, “ 


898 years after the flood. 
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antediluvians, have fome foundation in Nature ; and 
therefore, future difcoveries may poflibly give this rea- 
foning a lafting foundation. However that may be, 
the great analogy between revelation and reafon, may 


be confidered as corroborating the truth of each. 
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Concerning the Appearance of the Rainbow, after thi 


af ] 
Flood : 


y 
Havinc inquired into the ftate of the atmofphere 
in the antediluvian world, and its effects on the period 
of human life, let us extend our refearches a little fur- 
ther, and endeavour to afcertain the era when the rain- 
bow firft appeared. 

That phenomenon is well known to arife from rays 
of light being refracted from fpherical drops of rain de- 
{cending towards the earth : therefore the appearance 
of the rainbow dependeth on there being razu or 70 rain 
before the flood. 

Now according to the preceding chapters, the ante- 
diluvian atmofphere was more conftant and uniform in 
its temperature, and more homogeneous than that in the 
poftdiluvian world : for in the former there were no 
fiffures or volcanos to impregnate the air with noxious 
vapours ; nor ¢ontinents to produce extremes of heat 
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Hence it appears, that the primitive ftate of the 


7 ~! 


earth was alfo.more free from ftorms and tempetts than 


the prefent ftate and condition of it,- and confequently 


more free from rain. 


It is a general'obfervation with mariners, that thofe 
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parts of the ocean the mott diftant from land are the 
f 2 & : al e ‘ 1 Saami } ’ © v7 r i i oe > 4° 
leaft iubject to ftorms and tempefts: nay, further, 


that ftorms are a certain indication of its vicinity. 
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fhifting their fails; having a conftant eaft or north 
eaft wind. Nor did ever any sna yet perifh in that 
vaft voyage of one thoufand fix hundred miles. And 
therefore the failors think they may fleep there fe- 
curely : nor is there any heed of taking care of the 
{hip when that general wind carries them ftrait tc 
their defired port, the Philipine Iflands. And thus 
it is alfo in failing from the Cape of Good Hope, to 
Brafil in America, in the middle of which voyage lies 
the ifle of St. Helena.” VaraniusGeog. vol.i. p. 493. 

Dr. Halley, a perfon well {killed in meteorology, 
as well as in all parts of phyfics, has, with extraordi- 
nary accuracy, profecuted the hiftory of the conftant 
periodical inAS,. which he deduces not only from the 
obfervations of feamen, but from his own experi- 
ence. But he only takes notice of fuch winds 
as blow in the ocean ; there being fo much incon- 
ftancy and variablenefs in land winds, that from 
them a perfon can make out nothing clear or cer- 
tain. See noteto Varenius's Geog. vol. i. p. 496. 


Now fince it appears that the atmofphere of the 


ocean is uniform in its temperature, and conftantly 


unruffied by ftorms and tempefts ; though the atmo- 


fphere of continents is continually fubjeét to violent 


emotions, 
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emotions, and to great and fudden changes from one 
extreme of heat or cold to another ; may we not thence 
conclude, that thofe vaft trac¢ts of Jand are the princi- 
pal caufe of the former, as well as of the latter ? 
Therefore, as rain generally accompanies ftorms, it be- 
comes highly probable, that they arife from one and the 
fame caufe, or, indeed, are infeparable. 

Now as ftorms and tempefts only commenced with 
the production of mountains and continents, it feems 
to follow, that rain alfo commenced at the fame time. 

Therefore, as an uniform temperature univerfally 
prevailed in the antediluvian atmofphere, it is highly 
probable it was not fubjeét to ftorms and tempeits, 
confequently not to rain; and if there was no rain, 
there certainly could be no FAINDOW. 

Thus the firft appearance of the rainbow feems to 
have commenced at the time of the deluge, with the 
production of mountains, continents, &c. Its appear- 
ance therefore, at that particular era, is confiftent 
with the general order and progrefflion of things. 

It may, however be objected, that a want of rain for 
fo many hundred years, as from the creation to the de- 
luge, would be greatly injurious, if not totally deftroy 
the vegetable kingdom : but we prefume fuch objec- 
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tions will vanifh when the ftate and condition of the 
primitive iflands, is truly confidered. 

1. Ihe fcorching heats of fummer, and the feverities 
of winter, were not commenced. 

2. Ihe fuperticial contents of the iflands being fo 
much inferior to that of the continents, the furface of 
tne fea, and the quantity of aqueous particles exhaled, 
were proportionably greater. 

3. The atmofphere being thus more plentifully fatu- 
rated with humidity, the latter defcended more copi- 
oufly in dews, during the abfence of the fun, and abun- 
dantly replenifhed the earth ; rendered its furface foft 
and fucculent, and its vegetable productions luxuriant. 

Such being apparently the ftate and condition of the 
antediluvian world, we cannot fuppofe that azz was in 
the leaft necefiary, either for the,animal er the vegeta- 
ble creation: and therefore, during that long period, 
it is highly improbable there fhould have.been either 
vain, or a rainbow: for as:the caufes productive of 
rain only commenced at the time of the deluge, may 
we not conclude,: that the appearance of the rainbow: 
could not precede that era‘! 

Having now completed my inquiries into the origi- 
nal ftate and formation of the earth, and the changes 
it has undergone, I purpofe giving fome account of the 

Derby- 
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Derbyfhire /rata, and their various productions of ani- 


mal, vegetable and mineral fubftances, -as an Wluftra+ 


tion of. the preceding chapters. And then fhall con- 


clude witha recapitulation of the work, as a means of 


throwing the fubject into one point of viewe 
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Containing fome general Obfervations on the Strata in 
Derbythire, with Seétions of them, reprefenting their 

) & 
Arrangement, Affinities, avd the Mutations they 


have fuffered, at different Periods of Time. 


Tus Appendix is intended, not only as an illuftra- 
tion of the preceding inquiries, but alfo as a {pecimen 
of Subterraneous Geography, a {cience of much impor- 
tance to mankind, and not merely fpeculative, being 
applicable to the purpofes of human life ; for by know- 
ing the arrangement and affinities of the rata, we are 
enabled to inveftigate, with much certainty, whether 
coal or limeftone are contained in the lower regions of 
the earth ; fuch is the general conformity of thefe 
things, fo far as my obfervations have yet been ex- 
tended. I would not be underftood that the /raza 
in every other part of the world are perfectly analogous 
to thofe in Derbyfhire ; or that their productions are 
the fame : but that-there is as much regularity in the 
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arrangement of the //raéa in one country as there is in 
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another : yet we have much reafon to fuppofe that in 

fome inftances the /frata are univerfally analogous to 

each other, as will appear in the fubfequent ‘obferva- 

tions. . Having premifed thefe matters, let us proceed 

to our obfervations on the Derbyfhire //raza. 


Perhaps few parts of- the world abound with a 
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sreater variety of natural phenomena than Derbyfthire ; 
on account of its mountains and mines, the fingularity 
ofits firata, and their various productions of anima/, 
vegetal, and wineral fubftances. The latter have oc- 
cafioned many fhafts to be funk through-the firata at 
different depths, whereby the #wmber, thickie/s, gua- 
lity, and pofition of the /trata, have been obferved wit» 
tolerable accuracy, and many. other interefting pheno- 
mena difcovered. 

Notwithftanding the great antiquity of mining in 
Derbyfhire, it-does not appear that any general obfer-' 
vations on the /frata, &c. have yet-been -publithed, or’ 
fo generally attended to as might be wifhed, not only 
for the improvement of natural hiftory, but that of mi- 
ning in general. J am fully perfuaded in my own: mind, 
that if the /raza in all mineral countries were faithfully 
reprefented by fections, it would furnifh the miners with 
{uperior ideas of their refpective works, and enable them 
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variety of anomie bivalves, not known to exift in the 
i feas ; alfo coralloids, entrochi or {crew-ftones» 
‘do not recollect ever feeing any univalves. 

The impretlion of a crocodile was found in the above 
bed of ftone, at Afhford, by Mr. Henry W atfon of 
Bakewell. 

The above /fratum 1s compofed of v arious /amine, 
more or leis feparated by fhale or fhiver, a fubftance 
fmilar to N° 2; efpecially the upper, which are a 
good black, take a fine polifh, and are thence called 
black marble. “The lower lamine are rather brown, 
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all the iprings flowing from them are warm, like thofe 
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of Buxton and Matlock-Bath. 


carious, and may therefore be claffed with marles. 


They are arranged in the follow ing order : 
The firft /tratum of clay rhea N° 2 and 4; the 


fecond, N° 4 and 45 ; :the t bird, N° 5 and 6; the 
fourth, N° 6 and; the fifth, N° 7 ee: 8; the fixth, 
N° 8 and og. By thefe _ the thicknefs of the 


other | trata is afcertained, which otherwife would 
be difficult, as the Jimeftone beds confift of various /7- 
MING. 

Having defcribed the /zrata, and their various pro- 
ductions contained in plate I. let us take a general 
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lying them, with refpect to 
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diflocations, &c. 

lower /trata appear on the 
yr, and the upper in the val- 
2, on the banks of the river 
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rogues-pafture ; N° 4, 5,6, 7, 


or, although the elevation of 


that mountain cannot be lefs than eight hundred or 


a thoufand feet above 
When the lower /¢r< 
they are {aid to bafiet. 


What has been 


the level of the river Derwent. 


ta thus appear at the furface, 


«gods sili: 
obferved of the lower /rata 


bafleting on Bonial Moor, is likewife true in many 


— parts of Derbyfi { 
Stratum N° 2, ap 
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caftle, and is there ca 
N° 5 forms the 


at the marble quarry ; 


1ire. For inftance: 

pears in the vallies of Bake- 
tleton ; and likewife on Mam- 
ountain is nearly a thoufand 
of Caftleton valley. N° 


a mountain adjacent to the 
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Such is the general {tate of the mountainous part 
of Derbyfhire, which perfectly coincides with the 


‘efult of chap. xu. p. 85, 59: an 


ro, 


1 therefore, ferves 
to fhew the efte¢ts produced by fubterraneous con- 
vulfions ; and that mountains are not primary pro- 
ductions of Nature, but of a very diftant period of 
time from the creation of the world. 

Whence it appears, that all fuch vallies were ori- 
ginally great gulfs or fiffures thus filled up. There- 


fore, 


. 


N° 1 and 2, have totally difap- 


peared on the weft fide of the river. together with a 
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part of N° 3, the prelumption is great that they have 
been thus fwallowed up into that enormous cleft ; 
and if in this inftance, the fame thing may have 
happened in m iny others; if not univerfally, in all 
mountainous countries, wherein the upper /trata 
have difappeared. For in Derbyfhire, wherever 
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but include thofe of argillaceous ftone, clay and 
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coal: for according to plates Hil. IV. VI. wherever 
ftratum N° 1, dips, or difappears, as there repre- 
fented, thofe of argillaceous ftone, clay, and coal, 


become the incumbent beds: therefore, fince this 
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obfervation holds univerfally true in Derbythire, it 


feems highly probable, that the /trata of clay, 
coal, &c. have been originally incumbent on grié, 
and were fwa!lowed up by that dreadful convulfion 
which burft the /zrata and threw them into all this 
diforder. However that might have been, fuch is the 
fate of them ; therefore I leave the reader to draw 
his own conclufions. 

Let us now return to plate I. A,A, A, and 
G, G, G, G, reprefent the correfponding fiffures in 
the limeftone /¢rata, interfected by beds of folid 
toadftone. All the fiffures thus correfpond in the 
limeftone ftrata in Derbyfhire; not a fingle inftance 
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knowingly, has happened to the contrary ; but it 
does not followthat they are all thus interfected ; for 
we have many inftances where the Jtrata N° 4, and 
6, do not exift, as will be fhewn hereafter : neither 
are they equally thick, as reprefented in the fection, 
although the upper and lower furfaces of the other 
ftrata, are nearly parallel; but more of this in its due 


place. I 
It 
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It is a general obfervation, and invariably true, 
that minerals are only contained in the fi/fures of 
limeftone [trata, and between their /amine, and mor 
in the folid fubftance of the /tove. 

When they are difcovered in the fiffures, the 
mines are called rake-works : when between the 
lamine, pipe-wort ks. 

The following mines are ‘nftances of the feveral 
iimeftone /trata producing lead-ore. 


Yate-ftoop in firatum - - ~- = N° 3. 


Portaway and Placketin - - ~ N“ £3 
Mofey-meerin - - ~- UL S, led Ee a 
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All the /trata, except toadftone, may be confider- 
ed as equally thick, when covered by an incumbent 
bed ; but when expofed to the operations of the air, 
they are greatly diminifhed in thicknefs, decom- 
pofed as it were, and changed to a vegetable mould, 
whether g77, limeftone, or toaa/tone. 

And it is obfervable, that the effects of the wea- 
ther extend many feet below the furface of the 
earth. Immediately under the foil, the fragments 
of the ftone are fmall, and gradually increafe in 
bulk to the depth of fifteen or twenty feet, where the 
ftratum generally becomes folid, and fit for the 


mat{on. 
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We have now to obferve of the Jtrata in general, 
that wherever N° _ appears on the furface, N° 2 
| erneath it. - And where N° 2 forms 
the furface, N° 3 is the fucceeding /tratum, and this 
Olas true with all the other ftrata, where any ob- 
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the work-men, although it mav be ten or niteel 
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line L, i. This circumftance likewife thews 
the toadftone is free from fillures. 
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Another circumftance accompanying toaaito 
is, that it frequently fills up nilures ol! the limeit 
ftrata lying immediately under it, (Sees. I 
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hiffures are thus filled up, the miners call it troughing. 


‘Two fuch in tances have been difcovered on Bonfal 


OT 


Moor ; one of them in the mine called S/ack ; the 
Other in that called Salters-way. In the former 
there are two fiffures which interfe@ each other, 


called a crofs-rake. One of them contains toaditone, 
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the other minerals. See plate IX. fig. 2. A, B, the 
mineral vein, totally feparated by the toadftone HF. 

It is neceflary further to obferve, that a fhaft was 
funk at this mine forty or fifty fathoms deep in 
toadftone, and_no bottom yet found. Another thaft 
was funk about fixty yards from the former, fup- 
pole towards the eaft, and the fame toadftone was 
found about twenty fathoms thick. Another fhaft 
was alfo funk about the fame diftance towards the 
welt, and the toadftone was found near twenty fa- 
thoms thick.* Thefe circumftances feem to thew, 
that the firft fhaft was funk in a fiffure. 

Similar inftances are not uncommon, therefore 
the above may be confidered as Characteriftic of the 
mineral part of Derbythire. 

In the mine called Salters-way, a fiffure has been 
difcovered in part filled up with toadftone, and in 


* I was favoured with the above obfervations from Thomas Pounder, 
ef Bonfal, an intelligent miner. 


part 
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part with the fragments of limeftone, minerals, &c. 
see the fection, plate IX. fig. 3. F,F,F, reprefents 
the toadftone. 

On Tidefwell Moor, the toadftone, or channel, 
there called, has been dug one hundred fathoms deep, 
and no bottom found ; though in feven other mines ad- 
Jacent, the fame ftratum has been dug through, and 


its thicknefs afcertained at each place, as under. 


Names of the Mines. Fathoms. 
A. Black Hillock - 2 - 100 not cut through. 
B. Heath Bufh - - - - ~~ £6 cut through. 
G). Bhs Pividrew:s: «i - ¢= 4 <4) = eeathtio. 
D. St. Jamess -. - - - 12 ditto. 
L. gwOonmant)i-io= = oe & 7 ditto. 


Poo Walveftone: (=) =), <i) sd =): sedifte. 
G. Dunkirk - - - - - 19 ditto. 
Hl. Chap-maiden - - - - 17 ditto. 
Plate VII. fhews the fituation of each fhaft where 


A 


of Tidefwell. 


the obfervations were made, by Mr. William Haigh 


The above may ferve to fhew that toadftone is fo 


extremely variable in its thicknefs, as not to admit of 


being truly reprefented by a fection Let us now 
Y¥ enume- 
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enumerate a few inftunces where this ftone has not yet 


been found. viz. 
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though thofe mines are funk near hity fathoms in 


> 


the limeftone ; and the /tratum IN° 5, forms the fur- 
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face of the earth at Foolov 

The /trata N° 4 and 6, are not univerfal ; they 
have no exiftence in Huberdale Mine, near Money- 
afh ; Hangworm Mine on Bonfal Moor ; nor at High- 


~ 


Rake Mine near ‘Tidefwell, &c. 

Hence it evidently appears, that toadftone is attended 
with many circumitances very different from the other 
ftrata. 1. It is perfectly fimilar to Iceland lava in its 
appearance and chymical quality. 2 It is extremely 
variable in itsthicknefs. 3. It is not univerfal: 4. It 
has no correfponding fiffures to thofe in limeftone. 
5. It frequently fills up the fiffures in the /tratum un- 
derneath it, more or lefs, as they are more or lefs wide. 

All thefe circumftances plainly evince, that toad- 
ftone was formed by a very different law from the 
others, and greatly pofterior to them ; for the beds of 
limeftone muft have been formed before they were bro- 
| ken, and broken before their fillures could have been 

filled up :. therefore we may, with much reafon, con- 
clude, 
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clude, that zoadffone, channel, and cat dirt, is actual la- 
va, and flowed from a volcano whoie nee or fhaift, 
did not approach the open air, but difgorged its fiery 
contents between the /raza in all directions. Anothe 
remarkable phenomenon accompanying the De iti {hire 
lava is that the /-arum of clay lying under N° 6, is ap- 
parently burnt, as much as an earthen pot or einer 
infomuch that when compared to the burnt clay on 


Heynor Common, they are not to be diftinguifhed 


afunder. The Heynor clay was burnt by a /ratum of 


coal being on fire underneath it, and is the beft mate- 
rial in that neighbourhood for the repair of public 
roads. Their ftone though hard being all of it argil- 
laceous, foon returns to its primitive clay by the pret- 
ure of coal carriages. 

I have heard of many fimilar inftances of the clay un- 
der N° 6 being in a calcined ftate, but I have only feen 
fpecimens of it from Moffey-meer Mine near Winiter. 
The fratum of clay is about four feet thick, and thus 
burnt about one foot deep. 

Having enumerated the various circumftances rela- 
tive to the lava, there can be little doubt of its being 
actually a volcanic production. However probable 
that may appear, the intelligent reader may poflibly 
afk by what procefs lava was introduced between fuch 
immenfe beds of ftone ! 

“eg The 
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The queftion, I confefs, is more eatily ftated than 
an{wered, yet feems to require a folution to eftablith 
the identity of its being lava. 

We will, therefore attempt the inveftigation, difficult 
as it may appear: for fhould we fail in the attempt, 
future difcoveries may poflibly afford a more fatisfac- 
tory folution. 

Previous to the inquiry, it is neceflary to obferve, that 
the introduction of lava between the limeftone /frata 
was anterior to the fracture reprefented plate II. This 
is evident from the correfponding /frata on each fide 
the river, and alfo from the fragments of the toadftone 
eontained in the fiffure. “Thefe circumftances likewife 
fhew that the pofition of the ftrata was altered by the 
convulfion which occafioned the fracture, whence we 
may infer they had originally an uniform arrangement, 
concentric to. the center of the earth. And if in this 
inftance, may we not conclude, by analogy, that fince 
all the: mountainous part of Derbythire is in a ftmilar 
ftate of confulion ; that they have been difordered 
from: a fimilar caufe ; and confequently all its /trata 
muft have had originally an uniform arrangement at 
the time lava was introduced between them. 


This being granted, it will then follow, that the 


ftrata of grit and fhale, which are now only found in 


broken 
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broken detached maffes, varioufly difperfed over the 
north part of Derbythire, univerfally prevailed, or were 
fuperincumbent on limeftone. And by parity of rea- 
fon, it will hold equally true, that the /¢rata of argilla- 
ceous ftone, clay, and coal, reprefented plate ILI. IV. 
VI. were alfo univerfally incumbent on grit. Such 
I conceive to have been the original ftate and con- 
dition of the jtrata prior to the convulfion which 
threw them into their prefent {tate of diforder. 
Having p yremifed thefe matters, let us confider by 
what apparent caufe /ava could have been introduced 
between the limeftone //rata, at a time when they 
were comprefied by fuch an immenfe incumbent 
weight of fhale, erit, argillaceous ftone, clay, and 
coal; and likewife fhew why the /ava did not burtt 
open a pailage and overflow the luplags of the earth. 
Firft, According to. chapter XII. fubterraneous. fire 
prevailed univerfally either in the fame firatum or 1D 
the central part of the earth, as reprefented plate IX, 
fig. k. 
Secondly, The expanfive force of this fire e/ 
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and bur/? the incumbent firata, prior to the convulfion 
which threw them into their prefent flate of odie: 


fon. 


Fiffures 
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Fitfures being thus opened over the melted matter, 


> 


the violent preflure of the incumbent weight might 


—~ 


caufe it to afcend till it met with an obftruction fupe- 


rior to the impelling force. 


yo 


Let us now fuppofe, for the prefent, that the lava 
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was thus circumftanced : it would confequently have 


—" 


a lateral preffure proportionable to the impelling force 


? 
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and therefore might probably penetrate between the 
ftrata, and force its way, till it loft its fluidity by the 
coldnefs of the adjacent beds. Being thus extended to 
{ome diftance, and pafling over other fiffures, it might 
fill them up more or lefs, as they happened to be more 
or lefs wide, and the lava more or lefs fluid. 

Fence, I prefume, the fiffures in the Salterway 
mine being only in part filled up with lava, was owing 
to the above caufe. See plate 1X. fig. 3, F F F the lava 

Now fince it appears that the fhaft in Black Hillock 
mine, was funk one hundred fathoms in lava, there is 
fome probability that it flowed from the bowels of the 
earth, up that fiffure, and fpread itfelf laterally in all 
directions ; and this conjecture is ftrengthened by the 
various thicknefles of the fame mafs of matter at the 
| different mines, laid down in the plan plate VII. 
| We have now to confider why the lava did not over- 


flow the furface of the earth ? 


It 


Kf PEN ® TT X. 167 


It has already been obferve 1, that lava was introduced 
between the fraza during their uniform arrangement, 
and whilft the beds of argillaceous ftone, clay, coal, 
rit, and fhale were univertfally incumbent on lime- 
ftone. 

Now it feems highly genes that fhale, at fo re- 

ote a period, was a foft, ductile fubftance, more fub- 

ed to extention ‘i an internal ex ies e force, than to 
abt or break, like the limeftone, which was perfect! y 
concreted : therefore fince that /tratum is: one hundred 
and twenty yards thick, ind was.covered by a /ra- 


tum of grit of the fame LENT and that grit by all 


the beds of argillaceous ftone, &c. amounting to-feveral 


hundred yards more : it feems highly probable, that 
the united refiftance of fo much incumbent weight, 
together with the quantity and quality of the fhale, 
might totally obftruc the lava in its pallage towards 
the £ urface, and caufe it to fpread laterally between the 
limeftone //raida. 

Such are the conjectures w hich at prefent occur 
to me why the mate matter did not approach the fur- 
face of the earth, according to the ufual mode of vol- 


canic < Op rations. 


Having now compleate d my. obfervations on the 


Derbyfhire lava, aia’ on the general ftate and. condi- 


tion: 
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tion of the /frata productive of lead-ore, &c. I pro- 
pole to enlarge my obfervation on the argillaceous 
Jirata productive of coal. 

Plate III. reprefents a fection of the /trata, eaft and 
welt of the river Derwent, from Belper-Ward towards 
Blackbrook. In this feétion, N° 1 dips or difappears 
at the river, and thofe of argillaceous ftone, Clay, and 
coal become the fuperior beds, and are chara@terized 
accordingly. For inftance, aaadaa reprefent the 
argillaceous ftone; 44444 clay, bind, or clunch, 
fynonymous terms ; ccccoal. The upper /tratum 
of argillaceous ftone is excellent for the ufe of cutlers’ 
grinding ftones, and carpenters’ whetftones. It is of 
a brownifh colour, and may be obferved in all the 
roads about Smalley, Heynor, Denby, Heage, Pent- 
ridge, Alfreton, Carnfield, Chefterfield, Shefheld, &c. 
It does not effervefce with acids, and as it has alrea- 
dy been obferved, when applied to the repair of roads 
foon returns to its primitive clay. 

The lower /trata are much harder, will ftrike fire 
with fteel, and are more durable and fit for the buf- 
nefsoftheroads. ‘Thefe beds are more white, and are 
commonly called crow-ftone. 


The 
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The beds of clay, clunch, or bind, are much indu- 
rated, and appear like ftone, but foon diflolve by the 
weather. 

All the above //rata, incumbent on coal, whether 
argillaceous ftone or clay, contain figured ftones repre- 
fenting a great variety of vegetables, or the impref- 
fions of them ; as reeds of various kinds, ftriated an# 
jointed at different diftances. The euphorbia of the 
Eaft-Indies, the American ferns, corn, grafs, and ma- 
ny other fpecies of the vegetable kingdom. ‘They are 
inclofed in the folid fubftance of the ftone, &c. 
 Thefe vegetable forms; and the /¢rata containing 
them, are the certain indication of coal, not only in 
Derbyfhire, but in every part of this kingdom which | 
have vifited ; and I am informed, that the fame phe- 
nomenon holds equally true in every other part of the 
world yet explored. | 

Sir Afton Leaver’s incomparable mu/eum of natu- 
ral curiofities contains the moft perfect fpecimens and 
the greateft variety of foflil vegetables, if I may be 
allowed to call them fo, I ever faw. 

Now fince it appears that all f#rata accompanying 
coal univerfally abound with vegetable forms, it feems 
to indicate that all coals were originally derived from the 
vegetables thus enveloped in the ftone or clay : and we 
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may fay as much of the origin of iron ; for the fame 


ffrata alfo produce iron-ftone. 


It is a matter worthy notice, that the fuperior /rata 
contain iron-ftone, coals and vegetable impreflions ; 
and NO MARINE PRODUCTIONS WHATEVER. And 
that the inferior frata, which are limeftone, contain 
the exuvie of marine animals, &c. AND NO VEGETA- 
BLE FORMS WHATEVER. 

Such is the arrangement of the f/raza in Derbyfhire, 
fo far as my obfervations have been extended ; and 
not only in Derbyfhire, but in Staffordfhire, Shropfhire, 
&c. 

We have now obtained fome general truths refpect- 
ing the conftruction of the earth, or the arrangement 
of its /frata, which may ferve to point out the proba- 
bility of coal or limeftone being contained in the 
lower regions of the earth. 

1. That the coarfe millftone-grit, defcribed page 
147, is never incumbent on coal, but always incum- 
bent on limeftone. 

2. That argillaceous ftone is always incumbent on 
grit and coal. 

Hence appears the neceflity of conftructing a mu- 
feum compofed of the different /traza, and their pro- 


ductions of animal, vegetable and mineral fubitances, 


arran ged 
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arranged in the fame order they are in the earth. 
This would convey a perfect idea of the bodies them- 
felves, and fhew us the order in which the refpe¢tive 
firata were fucceflively formed : for thofe containing 
marine productions only, muft certainly have been 
formed whilft the fea covered the earth, ; and thofe 
containing vegetables, and no marine exuvie, mutt 
have been formed after the earth became habitable. 
It is therefore apparently repugnant to the general 
courfe of Nature, that terreffrial animals and ve- 
getables fhould be blended together with marine pro- 
duétions, in the primary Strata of Limeftone. The 
earth, indeed, has been ftrangely and fo frequently 
tumbled and tofled about, that without a particular 
attention to fuch circumftances, the general order may 
be apparently contradicted : of which the celebrated 
Mr. John Ray quotes a particular inftance. See his 
Three Difcourfes, 3d edit. p. 223. 
‘‘ In the whole city of Modena, and round about 
‘* for fome miles diftance, in whatever place they dig, 
‘¢ when they come to the depth of about fixty-three 
‘« feet, they pierce the ground with a serebra or au- 
‘“ ger, about five feet deeper, and then the water 
‘¢ {prings up with fo great force, that in a moment the 
‘¢ well is filled up to the brim. This water is perpe. 
Zz 2 ‘¢ tual, 
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tual, doth not increafe by rain, nor decreafe by 
drought ; and, what is yet more remarkable, from 
the furface of the ground to the depth of fourteen 
feet, they meet with nothing but rubbifh and ruins 
of an ancient city. Being come to that depth, 
they found paved ftreets, artificers fhops, floors of 
houfes, and feveral pieces of inlaid-work. 

‘«¢ It is very hard to conceive how the ground of 
this city was raifed thus ; we can attribute it to no- 
thing elfe, but that it hath been ruined, and after- 
wards rebuilt upon its ruins ; fince it is not higher 
but rather lower ftill than all the adjacent country. 

«© After thefe ruins they find a very folid earth, 
which one would think had never been removed ; 
but a little lower they find it black and marfhy, and 
full of briars. Signor Rammazzini went down one 
of thefe wells, and at the depth of twenty-four 
feet he found a heap of wheat intire ; in another of 
twenty-fix feet, he found filbert-trees, with their 
nuts. They found likewife every {fix feet alternate- 
ly, a change of earth, fometimes white, with branch- 
es and leaves of trees of different forts. 

«¢ At the depth of twenty-eight feet, or thereabouts, 
they find a chalk that cuts very eafy. It is mixed 
with fhells of feveral forts, and makes a bed of about 
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« eleven feet. After this they find a bed of marfhy 
‘¢ earth, of about two feet, mixed: with rufhes, leaves, 
‘¢ and branches. After this bed comes another chalk 
bed of nearly the fame thicknefs with the former, 
which ends at the depth of forty-two feet. 
«¢ That is followed by another bed of marfhy earth 
like the former. After which comes a new chalk 
bed, but thinner, which hath alfo a marfhy bed un- 
derneath it. “This ends at the place where the work- 
men bore with their auger. “The bottom is fandy, 
‘¢ mingled with a {mall gravel, in which they find fe- 
«¢ veral fhells, fuch as are on the fea-fhores. 

<< Thefe fucceflive beds of marfhy earth and chalk, 
<¢ are to be found in the fame order, in whatever parts 
‘© of the earth you dig. The auger fometimes find: 
‘© great trees, which give the workmen much trouble. 
«¢ They fee alfo, at fome times, at the bottom of thefe 
‘© wells, great bones, coals, flints, and pieces of iron. 

Thefe alternate beds of marfhy earth and chalk may 
poflibly be confidered as a contradiction to what I con- 
ceive to be the general arrangement of the firata, viz. 
that all frata productive of vegetable impreflions are 


. ~ » id 
g marine exuvic. But the 


fuperior to thofe containin 
only inference apparently to be deduced from the 
firata at Modena is, that the fuperficial parts of the 
earth, in fundry places, may have fuffered frequent al- 
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terations from fea to land, and from land to fea ; and 


not that the /¢rzzqa in general were thus formed: there- 


ee ee »> 


fore, fuch phenomena require a particular infpection 
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before we can with propriety draw any conclufions 
from them refpe¢ting the general order of the frata. 

We have one inftance in Derbythire, fomewhat fi- 
milar to the above ; namely, a /ratum of ironftone, 
plentifully abounding with the fhells of fifth: therefore, 
as ironftone is generated in the argillaceous beds, and 
thofe beds are fuperincumbent on grit, fhale, and lime- 
ttone, thefe exuvig¢ may alfo be confidered as a mani- 
feft contradiction to the fuppofed general order; but 
it is very ealy to obferve, that thefe thells are not ma- 
rine produ¢tions, but of frefh-water lakes, rivers, &c, 
being actually the remains of horfe mufcles. 

The above /tratum of ironftone extends from Tup- 
ton Moor, near Wingerworth, the feat of Sir Henry 
Hunloke, Bart. to Stavely : it is about one foot thick, 


and lies about eight yards below the furface of the 
earth. 
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As a farther teftimony of the general conformity of 


the /trata, plate V. repreients a fection thereof at Lin- 
| coln Hill, near Colbrooke Dale, Shropfhire. N° y, 17, 


| 1, 1, /trata of millftone-grit, fimilar to N° I, in the 
| Derbythire Jtrata. N° 3, limeftone ; P P, /trata of 


quartz 
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quartz pebbles ; a aa, argillaceous ftone ; 4 4, bind ; 
cc, coal. 

The /trata about Colbrooke- Dale have been itrange- 
ly fhattered to pieces, and thrown into great diforder, 
as appears by the fection. Both the argillaceous ftra- 
ta and thofe of limeftone abound with a great variety 
of figured ftones, the former reprefenting the vegetable 
kingdom, and the latter, the animal kind, of marine 
origin. 

Plate VI. reprefents a fection of the /rata from the 
new plantation in Chatfworth Old Park, to the river 
Derwent. The N° 1, 2, 3,&c. fhew the correfpond- 
ing firata on each fide a fuppofed preat fiffure ; and 
fhew that although there is a tratum of coal in the 
Old Park, there is none in the plantation ; owing to 
the difarrangement of the /¢raza. Thefe are the cir- 
cumftances which render the practice of mining very 
uncertain, to thofe who do not attend to the quality 
of the upper /¢ratum. 

Though the break here reprefented is not vifible, yet 
knowing the quality of the /tratum N° 1, and that it 
is conftantly inferior to that of coal, we may conclude 
with as much certainty that there is a break in the 
ftrata as if it was vifible to the eye. Such 1s the in- 
variable conformity in the courfe of Nature. 
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To conclude, it is neceflary to obferve, that the /éc- 
tions reprefenting the /ffrata of argillaceous fione, clay, 
and coa/, are not laid down by the fame fcale with 
thofe of limeftone, &c. Twenty of the former being 
only equal in thicknefs to one of the latter, I have ta- 
ken the liberty of reducing their numbers, and in- 
creafing their thicknefs, in order to diftinguifh their 
different qualities by hatched lines. 

Therefore nothing more is intended to be under- 
ftood by them, but to fhew that they are univerfally 
incumbent on grit. Hence the following tables be- 


come neceflary to fhew their real dimenfions. 
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A TABLE of the Strata at ALFRETON-COMMON. 


Niimb. Feet. Inches, 
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Altho’ the preceding obfervations have a tendency 
to prove that coal is not to be found under a /fratum 
of limeftone, yet we have an inftance to the contrary 
at Etruria and Little Fenton, near Newcaftle in Staf- 


fordfhire, as follows : 


Firft fratwm, Ratchell, or fragments of ftone. 

Second, Limeftone, one foot thick, which contains 
no figured ftones. 

Third, Sand. 

Fourth, Argillaceous ftone. 

Fifth,. Bind. 

sixth, Coal. 


Here it may be neceffary to obferve, that all beds 
of {and and gravel are adventitious aflemblages of mat- 
ter, and not original /trata, whence it appears, that 
the above /tratum of limeftone is a recent production, 
formed fince the fea retired from that part of the earth, 
therefore not to be confidered as interfering with the 
general order of the /traza. 

The following obfervations feem to fhew, that gra- 
vel.and fand are actually. aflemblages of adventitious 


matter. 
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s. The river Derwent flows from the grit/tone fira- 
‘uy, and continues its courfe, ten or fifteen miles, at 
the foot of gritftone mountains; throughout that 
{pace, the ded of the river, and its adjacent meadows, 
abound with rounded gritftones and fand which is ma- 
nifeftly the granulated parts of the fame /tratum. 

2. The river Wee continues its courfe many miles, 
through limeftone vallies, until it falls into the Derwent 
at Roufley : therefore the bed of that river, and its adja- 
cent grounds, where flat, contain limeftones, chert,, and 
other productions of the limeftone /traza, rounded by 
attrition, and alfo granules of the fame ftrata. 

Thus are the above rivers circumftanced down. to 
to Koufley, where they unite. From thence to the ri- 
ver Trent, the bed of the Derwent, and its. adjacent 
meadows, contain rounded grit, limeftone, and fand, as 
above. 

Whence we may reafonably conclude, that, all the 
above rounded ftones and beds of fand, have been ac- 
tually depofited by the river Derwent, however diftant 
they may be found from its.prefent courfe. 

For inftance: wherever‘a pit is-dug in the meadows 
between Derby and:Chaddefden Hill, the gravel is com- 
pofed of fuch ftones and fand ; and yet the channel of 


the river has been confined to its prefent fituation 
about 


——_ 
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about two thoufand years: as appears by the re- 
mains of a bridge at Little-Chefter, faid to have 
been conftruéted by the Romans. This ancient 
ruin is now immerfed a few feet in the river. 

The fame kind of gravel as above, I faw dug up 
at Ofmafton near the feat of Sir Robert Wilmot, 
Baronet. The pit was about fix feet deep :. and alfa: 
at Thurlftone, where the pit is now open for the repair 
of public roads, and yet both the above places are 
twenty or thirty feet above the level of the river 
Derwent, and near one mile diftant. 

Thefe inftances ferve to fhew, that the above beds: 
of: gravel and fand are aflemblages of adventitious 
matter, and mot original /trata : Hence we may 
conclude by analogy, that all beds of gravel where- 
foever fownd; whether on mountains or im vallies, 
have been depofited either by rivers or the action of 
the fea, and that the fones which compofe them 
were rounded by attrition; 2s the ftones: on.a fea- 
beach, or in rivets. 

A little obfervation w ould furnith innumerable mn- 
fances of the fame kind : I well remember feeing a 
gravel pit about a mile fouth of Uppingham,  con- 
2 -fhells, and ’a /tra- 
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taining rounded lime- ftones,, 1 
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tum of fand, The lime-ftone is fimilar to that of 
the Aetton-Quarry, Which is peculiar for the figure 
of: the granules. which compofe it, being {pheri- 
cal, and have the appearance of the roes of fifhes. 
The fand is maniteftly compofed of thofe cranules, 
the grains being all of them {pherical. Now from 
the various circumftances attending this gravel-pit, 
as the rounded lime-ftones greatand {mall ; rounded 
fea-fhells, and fand » We Cannot be a moment 
i doubt but this very pit mutt have been originally 
a feabeach; and that the fand is the pulverized parts 
of that ftone. 


Again. The counties of Chefter and Lancafter 


contain many beds of fand, which are occafionally 


dug up for the repair of roads and other purpofes. 
Thefe fand beds are frequently accompanied with 
a very curious phenomenon. At Mare, near the 
feat of Peter Brook, Efg. I faw a fand pit, contain- 
ing the fragments of pit-coal and cinders depofited 
in a ftratified manner through a confiderable extent 
of the bank. I have alfo obferved the fame appear- 
ances at Mobberley near Knutsford, and in the 
road from Walton-bridge to Worfley in Lancahhire. 
In fhort, ] {carcely remember ever infpecting a bank 
of fand that was totally free from adventitious mat- 


ter, 
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ter, or other evident marks of its having been depo- 
fited by the flowing of water. “The above fragments 
of coal and cinders lay fix or feven feet below the 
furface of the earth. 

Hence we may conclude that all beds of fand and 
eravel are aflemblages of adventitious bodies and 
not original frrata: therefore wherever fand or gra- 
vel form the furface of the earth, they conceal the 
original /trata from our obfervation, and deprive us 
of the advantages of judging, whether coal or lime- 
ftone are contained in the lower regions of the earth, 
and more efpecially in flat countries where the /trata 
do not baffet. 

In countries thus circumftanced, where coal or 
limeftone are wanted, it is advifable to make a few 
experiments by digging, or boreing through the gra- 
vel or fand to afcertain the qualities of the /trata un- 
derneath, whence we may infer with tolerable cer- 
tainty what is contained below them. 

It rarely happens that the argillaceous /trata are 
covered by gravel or fand; but we have fome in- 
ftances of it, and therefore there may be many 


more. 
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feet deep: therefore by viewing the furface not the 


lealt appearance of coal can be difcovered: this in- 


tance alone may ferve to fhew the propriety of ex- 
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perimentally proving the lower ftrata. 
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What has been obferved concerning the origin of 


and being the effects of attrition, is only to be un- 
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derftood in a limited fenfe: for if we look Upon an 


antient ftone edifice, it is eafy to obferve that the 
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ftone is much impaired or watted by the weather, 
and particularly on the South-fide, more than on the 
North, being more expofed to rain and wind than 
the other. 

And it has already been obferved, that if we exa- 
mine a ftone quarry we fhall find its upper furface 
decompofed as it were, by the operations of the 
weather, and reduced to grains of fand, which are 
continually wafhing down from the mountains and 

| forming beds of fand in the vallies, rivers, and like- 
wile in the fea. 

Hence the origin of the gold-duft on the banks of 
the African rivers, and the irony fands on the Ame- 
rican fhores. 
|| Thus have the operations of the weather a con- 
: itant tendency to reftore the furface of the earth to 
its primative order and regularity, See Chap. VI. 
i) Having 
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Having compleated my obfervations on the Der- 
vfhire fir ata, | purpofe giving fome account of an 
ee tin irs phenomenon which has frequently 


happened in. Haycliff and Ladywath mines at 


A 


Hyam; and in Oden at Caftleton: the former are 
thus circumftanced 

1. The minerals are contained in the fiflures of 
the limeftone, N° 3. plate I. covered by a ffratum 

f fhale and grit, which retain their full thicknefs of 
fins fathoms each. 

2. The lead-ore and fpar contained in the above 
mines are blended together fo as to produce the ap- 
pearance of white Italian marble clouded with 
black, and are fo extremely hard and compact as 
to require blafting with-gun-powder, to feparate 
them from the general mafs. 

g. Fhote in the Ladywath vein, are divided in 
two equal parts parallel to the fides of the fiffure, as 
reprefented by the line a, a, fig. 4. plate IX. They 
may be compared to two flabs pe marble, whofe 
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other without the leatt degre ee of cohefion. 
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5. Ihe two furfaces are coloured with lead ore, 
but as thinly laid as if only rubbed over with black- 
lead. 

6. The vein in Haycliff Mine contains two of the 
above feams, and therefore may be compared to three 
flabs of marble, the middle one polifhed on both 
fides and in contact with the other two. The fe- 
paration of thefe flabs is reprefented by the two lines 
Vehis plate: IX. fio. 2: 

‘Thus are the above veins circumftanced : now what 
is yet more remarkable is this. If a fharp pointed 
pick is drawn down the vein with a {mall degree of 
force, the minerals begin to crackle, as fulphur ex- 
cited to become electrical by rubbing; after this, in 
the {pace of two or three minutes, the folid mafs of 
the minerals explodes with much violence, and the 
fragments fly out, as if blafted with gun-powder. 

Thefe effects have frequently happened, by which 
many workmen have been much wounded, but 
none killed, both in the Eyam mines and in that at 
Caitleton. 


In the year 1738 aq prodigious explofion happened 


/ 
ee 


in the mine called Haycliff. 
The quantity of two hundred barrels of the above 
minerals were blown out at one blaft, each barrel, 


I pre- 
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I prefume, contained no lefs than three or four hun- 
dred weight. 

At the fame time 2 man was blown twelve fa- 
thoms perpendicular, and lodged upon a floor, or 
bunding, as the miners Cait it. 

When the above explofion happened, the barrel, 
or tub, in which the minerals, &c. are raifed to the 
furface, happened to hang over the engine-fhaft, 
which is nearly feven feet wide, and five or fix hun- 
dred yards from the forefield, or part, where the ex- 
plofion happened ; this barrel, though of confiderable 
weight, was lifted up in the hook on which it was 
fufpended ; and the people on the furface felt the 
ground fhake, as by an earthquake. 

Such are the effects which have frequently been 
produced in all the above mines; but from wha 


caufe they proceed I have not yet been able to difco- 
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mM 3; aS Couid have been done by common work 

mantnip with ten men in three months. 


I hefe curious obfervations I received from Mr. 
Mettam of Eyam, overfeer of the mines, who alfo ad- 
drefled the following account of them to Mr. George 
Tiflington of Wintter. 

cs Sir, Eyam, 2 Fuly, 1768. 
«* I fend you, by the bearer, two fpecimens of our 
fickenfides,* containing all the variety of minerals 
‘* where the explofions happen ; they fly out in fuch 
‘« flappits,f {mooth on one fide. ‘The explofions are 
<< {ometimes heard to the furface, and felt like an earth- 
‘¢ quake; they frequently blow out all the candles in 
‘¢ the mine, and fplit the /zevzp/es ¥ into {plinrers as 
«¢ fmall as the twigs of a birch beefom, to the diftance 
‘¢ of thirty or forty yards from the forefie/d § ; others 
<< are broke, and fome of them become too fhort and 


<6 drop out. 


* Slickenfides, fhining, as if polifhed by art, on one fide. 

+ Slappits, fragments of the minerals burft out of the vein. 

t Stemples, joifts laid acrofs fiffures, when the minerals are cut out, 
by way of making a floor, on which rubbifh is depofited, to fave the 
expence of railing it to the furface. 

§ Forefield, that part of the vein under workmanthip. 


‘«¢ The 
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‘¢ The {mooth fides lie face to face, and have the 

appearance of being {hot with a plane, coniifting 

of various members. ‘There 1s generally two of 

thefe divifions in our forefield at Hayclitt, about 
‘¢ eight or ten ‘nches afunder, and a feam of white keb- 

b/e \\ in the middle of that fpace, half an inch thick, 
‘© in which the miners rake down a {harp pointed 
“pick until the crackling ceafeth ; then they run 
“< away, knowing that the explofion will follow ina 
<< minute or two. Sometimes a noife is heard like 
‘¢ the beating of a church clock, after which 
‘“¢ preatelt explofions happen. 

‘¢ T am yours, &c. 

To Mr. George Tiffington, WiLLIAM METTAM. 


W infter. 


It was in the above mines that the workmen were 
f much alarmed on the firit of November 1755, about 
ten o’clock in the morning, the time of the earthquake 
f> fatal to Lifbon. The rocks which furrounded them, 
were fo much difturbed, that foil, &c. fell from their 
joints or filures ; and they likewife heard violent ex- 
plolions, as ‘¢ were of cannon. Being thus alarmed, 

| Kebble, a white opaque fpar, calcarious, but not apt to break in- 


to rhomboidal forms. 
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the. minerals as could have been done by common work- 


manfhip with ten men in three months. 
| hefe curious obfervations I received from Mr. 
Mettam of Kyam, overfeer of the mines, who alfo ad- 
the following account of them to Mr. George 
Tiflington of Wintter. 
oS Sd Ri, Eyam, 2 July, 1768. 
‘* | fend you, by the bearer, two fpecimens of our 
6 fickenfiaes,* containing all the variety of minerals 
‘¢ where the explofions happen ; they fly out in fuch 
‘< flappits,f {mooth on one fide. The explofions are 
<< {ometimes heard to the furface, and felt like an earth- 
‘¢ quake; they frequently blow out all the candles in 
‘‘ the mine, and fplit the /¢eszp/es { into fplinrers as 
‘¢ {mall as the twigs of a birch beefom, to the diftance 
‘¢ of thirty or forty yards from the forefie/d § ; others 
‘© are broke, and fome of them become too {hort and 


<< drop out. 


* Slickenfides, fhining, as if polifhed by art, on one fide. 

+ Slappits, fragments of the minerals bur{t out of the vein. 

t Stemples, joifts laid acrofs fiffures, when the minerals are cut out, 
by way of making a floor, on which rubbifh is depofited, to fave the 
expence of railing it to the furface. 

§ Forefeld, that part of the vein under workmanthip. 
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‘¢ The fmooth fides lie face to face, and have the 
appearance of being fhot with a plane, coniifting 
of various members. ‘There 1s generally two of 
thefe divifions in our forefield at Hayclitt, about 
eight or ten inches afunder, and a feam of white ked- 
bie \\ in the middle of that {pace, half an inch thick, 
‘ny which the miners rake down a fharp pointed 
<* “HICK until the crackling ceafeth ; then they run 
away ; knowing that the explofion will follow ina 
<< minute or two. Sometimes a noife is heard like 
‘© the beating of a church clock, after which the 
‘<< preatelt explofions happen. 
«© T am yours, &c. 
To Mr. George Tiffington, WiLLiaM MErTaM. 
VW infter. 


It was in the above mines that the workmen were 
f much alarmed on the firlt of November 1755, about 
ten o'clock in the morning the time of the earthquake 
f> fatal to Lifbon. The rocks which furrounded them, 
were fo much difturbed, that foil, &c. fell from their 
joints OF fifflures ; and they likewife heard violent ex- 


plofions, as it were of cannon. Being thus alarmed, 


| Kebble, a white opaque {par, calcarious, but not apt to break 1n- 
+o rhomboidal forms. 
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they left their fubterraneous employment and fled to 
the furface for fafety. After fome flay there and no 
vilible alterations enfuing, their fears began to abate, 
when they ventured down again, and to their great 
furprize found nothing material had happened in 
their abfence. I have related thefe particulars, as 
{mall circumftances fometimes throw confiderable 
lights on phytical refearehes. 

Here it is neceflary to remark that the preceding 
obfervations on the Derbytfhire fraza leave much 
room to with for further information ; they may 
however help to point out the road to a careful ob- 
ferver, and ferve to excite philofophers to exer¢ 


themfelves in refearches of {o much importance. 


purr | 


af 
‘S | 4 ’ . . ,* . . . 
LJVET us now take a view of the preceding inquiries, 
The globe, which we now inhabit, was originally 
oO < 


seneous mafs, and progrellively formed 
4 . prog ; 
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a chaotic, hetero 
into an habitable world. 

By the union of fimilar particles, air was freed from 
the general mafs, and formed a muddy, impure atmo- 
{phere. Water, being next in levity, fucceeded the 
air, and furrounded the earth with an univerfal fea. 
In procels of time, thefe two elements became freed 
from grofs matter, and fit for animal life. 

The marine inhabitants were then created, and re- 
plenifhed the ocean from pole to pole. 

The moon being coeval with the earth, was inftru- 
mental in the production of iflands, by means of the 
tides, and divided the waters which prevailed over the 
earth. 
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Iflands being thus formed by the tides, many of 
the marine inhabitants were buried in the mud; 
and this mud, in procefs of time concreting into 
ftone, the animals perifhed, and their exuvie became 
a ftony fubftance. 

The /rata were alfo formed by the union of fim1- 
lar particles, and therefore obtained an uniform con- 
centric arrangement, furrounding the center of the 
earth, as fo many fhells may be fuppofed to fur- 
round an egg; and in this uniform ftate became 
ftone, and acquired the greateft degree of cohefion 
and firmnefs. 

Subterraneous fire being now univerfally genera- 


ted in the fame /¢ratum or central part of the earth, 
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by its expantive force gradually dittended their in- 
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cumbent /frata, like a bDladdet forceably blown, 
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and, by elevating the bottom of the ocean more than 
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melted matter and water 
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millions of fragments, and threw them into every 
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poflible degree of confufion, fome of them being 
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more elevated, and others more depreliled. Hence 
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> 
arofe an infinite number of fubterraneous caverns, ap- 
parently many miles, or many hunt lreds of miles, be- 
low the bottom of the primitive ocean. Into thefe 


caverns the waters defcended, and left the mountains 
ann tA, faean 2 ; k ‘ | a is ] 7} Soe h: | ? aw 1. 
ana continents naked and €xpo! fed, which had no ex! 
{t ence pi ‘ior to th at ©ora.> 
The great increafe of terreftrial furface, and con- 
traction of the fea, w vas productive of an equal change 
in the temperature sf the air and feafons of the year; 
(See chap. xiii.) for by means of this alteration, com- 
menced the burning heats in 1 f{ummer and the feverities 
of winter ; and deftroyed that univerfal equality in 
the feafons which prevailed over the earth in the firft 
ages, (See chap. xiv.) when {pring and autumn reign. 
ra, ro | ST -| *PRC r7are - my | ues ele, | ‘ bd = atte ai lL. a lft 
ed together, and trees were conftantly loaded with blot- 
foms and fruit. 
Thus were the calls of human nature fatished with- 
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out art or labour ; neither were there any itorms ot 
tempeits, jealoufies or fears, amongft men, to invade their 
repofe ; but they flept in perfect fecurity on the ever 


verdant turf. Our firft parents being thus plentifully 
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protection from the inclemency of the weather; tis no 
wonder they lived together in perfect harmony, with- 
out law, as the ancients have aflerted. 

But no fooner did mountains and continents 
emerge from beneath the deep, than the year became 
divided into fummer and winter, {pring and autumn. 
From that era, the products of the earth were only 
obtained by arz and labour. It then became necefla- 
ry for men to fow and cultivaze the earth: alfo to lay 
up for winter's ftore, and to protect themfelves from 
the inclemency of the feafons. Thus commenced 
property ; for he that fowed, would expect to reap 
the fruits of his labour : and Je who déuz/t an houfe, 
would expect to enjoy it. 

Necessity, therefore, gave birth to property, and 
deftroyed that equality and harmony which univerfally 
prevailed amonett mankind in the firft ages of the 
world : for experience fhews, that men who are born 
in rude and favage climates are naturally of a fero- 
cious difpofition ; and that a fertile foil, which leaves 
nothing to wifh for, foftens their manners and in- 
clines them to humanity. 

Such, however, is apparently the refult of the pre- 
ceding chapters. Should the obfervations I have made, 
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or the inferences I have drawn, prove inftrumental in 
throwing any light on ancient hiftory, facrea or pro- 
fane; or of leading to the difcovery of thofe things 
which have a tendency to promote the welfare of man- 


kind ; I fhall not think my time has been {pent in vain 
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fince it is the produ¢tion of a Derbyihire fratum. 


T j 

(SY irate ae {, a 3 ens {} ey ee It 

JYPSUM is ufually called a/abaffer, or platfier. ts 
- ? ‘ ik - » ys > - Fe va. f = { , en oes > Ce 
ufes for chimney-pieces, monuments, floors, &c.- &c. 
are well known. 
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It has very ditierent modifications in the earth, 
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Che latter is fibrous; and its fibers run nearly at righ 
: les . * 3. raANner r lower furface T = f Va ~ 
ane es 1yOm 1ts Uppel or lower lurface. it 1s of an Opaque 


white, and uniform in its colour. “The former 1s nel- 


ther fibrous nor laminated, but compofed of granules, 
as fugar, and breaks alike in all directions. Some of 
thefe mailes are of a fine opaque white, like ftatuary 
marble ; others are variegated with different colours, 


as red, green, and blueifh ; thefe colours are fometimes 


fo blended with the gypfeous matter, as to produce 
the appearance of Italian marble clouded with blackifh 
veins. It takes a good polith, and though not fo 
hard as marble, it is defervedly efteemed for various 
internal ornamental purpoles in architecture, &c. but 


will not indure the weather. 
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To the above we may add the laminated gyé- 


ar 


Jéim, which is generally dug up at various depths, 
from 10 to 100 yards. ‘Though I have not feen the 


particular parts whence this plated gy//um is taken, 


a. 


=i oan 


yet it has the appearance of being ftratified, and is 
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generally as traniparent as the fineft colourlefs crvftal. 


All the above oyp/ums are found in mar/, or cal- 


carious earth; both in Derbyfhire, Nottinghambfhire, 
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Stafterdfhire, and Chefhire. The nodulous maffes 
are dug up at Chelafton, &c. near Derby ; and alfo 
near Sudbury, in Staflordfhire ; and at feveral places 


in the fouth part of Nottinghamfhire: and alfo the 


hbrous kind, which may be conveniently obferved at 
Clifton, the feat of Sir Gervas Clifton, Bart. near 
Nottingham, by the river Trent. 

The plated gyp/um is generally dug up in Chefhire, 
where pits are funk for falt {prings and falt rock. 

Selenites, though a gypfeous body, is only found in 
clay which is not calcarious, but contains a vitriolic 
acid ; itis laminated, tranfparent, and affumes a particu- 
lar mode of cryftallization, well known to naturalifts. 

It may be neceflary further to obferve, that oyve- 
| fum appeats to be as much a produ¢tion of marl, or 
| calcarious earth, as flint is of chalk, or chert of lime- 

{ftone. 


Chert 
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Chert is a production of the limeftone Strata in 
Derbyfhire. It is a flinty fubftance, in nodulous forms, 
as flint in chalk, though fometimes a little ftratified. 
Some of it plentitfully abounds with the impreflions of 
entrochi, which have manifeftly been inclofed in the 
folid fubftance of the chert, though not the leaft frag- 
ment of them is now remaining. Its colour is fimilar 
to that of other flints; but when ftratified, is general- 
ly a good black. It is fometimes fo like in colour to 
the limeftone in which it is inclofed, as to be only di- 
ftinguifhed by its not effervefcing with acids. 

Chert may be conveniently obferved in the cliffs at 
Cromford, &c. &c. 

The ffratum of marl containing gyp/um, 1s very 
thick. . I have known pits funk into it eighty or an 
hundred yards deep, and never heard of its being 
cut through: nor do I remember ever feeing any other 
than adventitious matter incumbent on it. 

Marl is fometimes much indurated ; and even con- 
creted toa perfect limettone. I have feen fome in- 
{tances of its being burnt to lime, but thefe are not 
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